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Abstract

Backgroundandaim
DeliriumisaseriousneuroͲcognitivedisorderthataffectsmanypeopleadmittedto
hospital.Theoverallaimofthisresearchwastoaddtothecurrentevidence
regardingriskfactors,characteristicsandmanagementofacutegeneralmedical
patientswhodevelopincidentdeliriumduringhospitalisation.

Method
Phase1oftheresearchinvolvedundertakingasystematicreviewtoidentifyrisk
factorsforincidentdeliriumintheacutemedicalsetting.AmetaͲanalysiswas
conductedforanumberoftheidentifiedriskfactorsforincidentdelirium.
Phase2oftheresearchwasaretrospectivecaseͲcontrolstudyofpatientswith
incidentdeliriumadmittedtoageneralmedicalsettingatapublichealthͲcare
organisationinMelbourne,Australia.Extracteddataincludedinformationregarding
riskfactorsfordelirium,cognitiveassessmentsundertaken,diagnosisofdelirium,
medicationmanagement,andprevention/managementstrategiesrelatedto
delirium.
Phase3utilisedsurveymethodologytoidentifydeliriummanagementpoliciesused
inacutehospitalsinMelbourne,Australia.Thesurveywasdistributedelectronically
tohospitalrepresentativesandcompletedeitherviatelephoneoremail.Allpublic
andprivatehealthͲcareorganisationsinMelbournewereinvitedtoparticipate.

Results
Riskfactorsforincidentdeliriumidentifiedinboththesystematicreviewandthe
caseͲcontrolstudyweredementia,cognitiveimpairmentandfunctional
impairment.AdditionalriskfactorsidentifiedinthecaseͲcontrolstudywerehistory
ofdeliriumandfractureonadmission.PatientswithdeliriuminthecaseͲcontrol
studyweremorelikelytofall,triggeranemergencycallforaggressionmanagement
(codegrey),havefunctionaldeclineandbedischargedtoacontinuingcarefacility.
Inthecontrolgroup,42patientshaddocumentedevidenceofpossibledelirium
thatwasundiagnosed.InPhase3oftheresearch,arepresentativefromeachoffive
privatehospitalsandsevenpublichealthͲcareorganisationscompletedthesurvey.
  xxii
Threeoftheprivateandfourofthepublicandhospitalswerereportedtohavea
deliriummanagementpolicy.

Conclusions
Avarietyofriskfactorscancontributetothedevelopmentofincidentdeliriumin
theacutegeneralmedicalsetting.InthecaseͲcontrolstudy,riskfactorsfordelirium
werenotidentifiedonadmissionanddeliriumepisodeswerenotrecognised,
leadingtolengthydelaysindiagnosisofdelirium.Haphazardandwidelyvarying
treatmentstrategieswereidentifiedthatresultedinpooroutcomesoverallfor
patients.DespitetheavailabilityofthelocallydevelopedClinicalPracticeGuidelines
fortheManagementofDeliriuminOlderPeople,managementofdeliriumvaried
acrosshealthͲcaresettingsinMelbourne,Australia.Therefore,aconsistentand
clearapproachtodeliriumassessment,preventionandmanagementisneeded.

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Chapter1ͲIntroduction
Delirium,anacutedisorderofattentionandcognition,isaseriousconditionthatis
widespreadamongpatientsacrossallhealthͲcaresettings.Itisunrivalledbyany
otherdisorderinitsabilitytopenetrateacrossallclinicalareas(O'Hanlonetal.
2014).Theincidenceofdeliriumcanbeusedasameasureforthequalityofcare
andpatientsafetyduringhospitalisation(Fong,Tulebaev&Inouye2009).Although
notalwayspreventable,thereisevidencetosuggestthatincidentdeliriumcanbe
preventedforsomepatientsifappropriaterecognitionandpreventionstrategies
areimplemented(Anderson2005;Cerejeira&Taylor2011;Cole,Primeau&
McCusker1996).IntheAustraliansetting,limitedresearchhasbeenconductedto
investigatetheimplementationofthesestrategies.Asaresult,researchwas
indicatedtoinvestigatetherecognition,andmanagementofincidentdeliriumin
thisacutehealthͲcaresetting.Thischapteroutlinesthebackgroundandproblemof
delirium,significanceoftheresearchaswellasthepurposeandaimsofthestudy.
Furthermore,thischapterprovidesabriefoverviewofthemethodsusedtoaddress
theoverallaimsoftheresearchandserveasanoutlineforthestructureofthe
thesis.

1.1Backgroundandproblem

Deliriumisacomplicatedconditionthathasthepotentialtodevelopinpatients
duringaperiodofhospitalisation.AsdefinedbytheAmericanPsychiatric
Association(APA)(2013,p.599)deliriumis“adisturbanceofattentionor
awarenessthatisaccompaniedbyachangeinbaselinecognitionthatcannotbe
betterexplainedbyapreͲexistingorevolvingneurocognitivedisorder(NCD)”.
Deliriuminvolvesageneraliseddisturbanceofallhighercognitivefunctions(Franco
etal.2013,p.228Ͳ9)andsignsofdeliriumcanbeconsideredasimpairmentsin
threecoredomains.Thecognitivedomainincludes:impairedorientation,attention,
shortͲtermmemory,longͲtermmemoryandvisuospatialperception.Thehigher
levelͲthinkingdomainincludes:languageandthoughtprocessimpairment,andthe

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circadiandomainincludes:sleepͲwakecycleandmotorbehaviourdisturbance
(Francoetal.2013,p.228Ͳ9;Harrington&Vardi2014,p.19).Anotheridentifying
featureofdeliriumisthatitsonsetisusuallyshort,presentingwithinafewhoursor
daysofadmission(Inouye2006).

Thesyndromeofdeliriumcanpresentasdifferentclinicalsubtypes.Thesesubtypes
aredescribedaccordingtothesignsofdeliriumthepatientexhibits,intermsof
theirlevelofalertnessorcognition(Gofton2011;Saxena&Lawley2009;Twedell
2005).HyperactivedeliriumisoftencharacterisedbypsychomotorhyperactivityͲ
beingeasilydistracted,confusion,hallucinationsanddelusions.Hypoactivedelirium
howeverischaracterisedbysymptomssuchasreducedalertness,lethargy,
decreasedmotivation,confusionandsluggishness(Boettger&Breitbart2011;
Gofton2011;O'Keeffe1999;Saxena&Lawley2009).Themixedsubtypeofdelirium
isacombinationofthesesymptoms.

Deliriummayalsobereferredtoasprevalentdelirium,whichispresenton
admissiontohospital,orincidentdelirium,whichdevelopsduringhospitalisation
(Gofton2011).Incidentdeliriumisanimportantconcernforhealthprofessionalsas
ithaspotentialtobepreventedinhospitalisedpatients.Incidenceratesofdelirium
canrangebetween3–29%inacutemedicalsettings(Siddiqi,House&Holmes
2006).Recognitionofdeliriumriskandimplementationofpreventionstrategies
mayhelptoreducetheincidenceofdeliriuminhealthͲcaresettings(Inouye2000).
Itisthereforeimportanttofocusresearchonincidentdelirium,ashealth
professionalshavetheabilitypreventitsdevelopment.However,oftenthe
fluctuatingnatureofdeliriumandthevaryingclinicalpresentations,intermsof
presentingsigns,makesrecognitiondifficult(Wongetal.2010).Asaresult,despite
theclinicalimportanceofdelirium,itoftengoesunrecognisedbycliniciansworking
atthebedside(Wongetal.2010).Thismayinpartbeduetothecharacteristicsof
deliriumbeingcloselyrelatedtodementia;unfortunatelythereforepatientswith
deliriummaybemisdiagnosedintheclinicalsetting.Inthesecases,oftenthe
underlyingcauseofthedeliriumremainsuntreated,resultingindeleteriouseffects
forthepatient.Poorrecognitionmayalsobetheresultofalackofknowledge

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aboutalteredmentalstateinolderpeopleandpooreducationaboutdelirium
(McCrow,Sullivan&Beattie2014).Inordertoimplementeffectiveprevention
strategies,cliniciansshouldbeawareofthekeydiagnosticfeaturesofdeliriumand
thepatientandenvironmentalfactorsthatcanincreasethelikelihoodofdeveloping
delirium.Asthepredominantbedsidecaregiversnursesthereforeplayavitalrolein
deliriumprevention.Theyshouldbeabletorecognisesubtlechangesinpatient
behavioursandaidintherecognitionofdeliriuminacutecaresettings.Alimited
amountofresearchhasbeenundertakentoinvestigatetheidentificationand
recognitionofdeliriuminAustralianhospitals.

Alinkhasbeenestablishedbetweendeliriumandanumberofcomplicationsand
pooroutcomesforpatientswhodevelopthesyndrome.Thedevelopmentof
deliriumhasthepotentialtodramaticallycomplicatehospitalisationforapatient
(McCusker,Cole,Dendukuri,etal.2001)andmayalsoincreasetheirriskof
experiencingmanylongͲtermadverseproblems.Researchhasshownthatthe
developmentofdeliriumcanresultinfunctionaldecline,includingreducedability
toperformdailylivingtasks,anincreasedlikelihoodofcomplicationsassociated
withlongerhospitalstays,suchasincreasedfallsanddevelopmentofpressure
sores,increasedriskofadmissiontoacarefacilitypostͲdischargeandalsohigh
mortalityandmorbidityrates(Twedell2005).Littleisknown,however,aboutthe
outcomesforpatientsintheAustraliansettingwhodevelopdelirium.

Deliriumisacomplexsyndromeandmaybeduetotheinteractionofphysiological
illnessandpreͲexistingriskfactors(Elieetal.1998;Elmore2002;Inouye,
Westendorp&Saczynski2014).Riskfactorsknowntoincreaseapatient’s
vulnerabilitytodeliriumincludedementia,cognitiveimpairment,severemedical
illness,functionalimpairment,hearingorvisionimpairmentandsome
environmentalfactors,suchasuseofrestraints(Bjoro2008;Dahl,Rønning&
Thommessen2010;Dasgupta&Hillier2010;Davisetal.2012;deCastroetal.2014;
Elieetal.1998;Faezah,Zhang&Yin2008;Inouye1999).Knowledgeandawareness
ofriskfactorsfordeliriumenablenursestobeproactiveinimplementing
preventionstrategies(Voyeretal.2007).Thus,theidentificationofriskfactors

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duringapatient’sadmissiontohospitalisanessentialstepinimplementing
strategiestoreducetheincidenceofdelirium.

RiskpredictionmodelssuchasthosedevelopedbyInouyeetal.(1993)areone
strategythatcanbeusedtoidentifypatientsathighriskofdevelopingdelirium.
Causesofdeliriumandthepresenceofriskfactorscanvarysignificantlybetween
patients.Asaresultitisdifficulttopredictdevelopmentofdeliriumamongpatients
inaparticularsettingwithoutfirstinvestigatingcausesandriskfactorscommonly
occurringinpatientsadmittedtothatsetting.Differentiationbetweenhospital
settings(forexamplemedicalorsurgical)canassistinthedevelopmentofrisk
predictionmodelsspecifictoparticularsettings.Patientsinthemedicalsettingmay
beparticularlyvulnerabletodevelopingdeliriumbecausetheyareoftenafflicted
withanumberofcoͲmorbidities,increasingtheirriskofdevelopingdelirium.A
systematicreviewofcurrentresearchexaminingspecificallyriskfactorsfordelirium
inthemedicalpatientpopulationdidnotexist.Therewasaneed,therefore,to
ascertainriskfactorsfordeliriumspecifictomedicalpatients.

Themosteffectivestrategyfordeliriummanagementistheimplementationof
appropriateriskscreeningandpreventioninterventions(Inouye2006;Inouye,
Schlesinger&Lydon1999).Studieshaveshownthatproactivestrategiesinacute
hospitalsettingstoimplementriskscreeningandpreventioninterventionshave
resultedinareducedincidenceofdelirium(Inouyeetal.2000;Lundstrometal.
2005;Marcantonio2007).Furthermore,whenactiveandappropriatemanagement
hasbeenimplemented,theseverityofincidentdeliriumhasbeenreducedandthe
durationshortened(Inouyeetal.1999).Themosteffectiveprevention
interventionsincludedailyorientationtosurroundings,cognitivelystimulating
activities,nonͲpharmacologicalsleepenhancerssuchasrelaxationrecordings,early
ambulationandmotionexercises,encouraginguseofsensoryaids,maintaining
fluidbalanceandnutritionandavoidanceofbenzodiazepines(Anderson2005;
Fong,Tulebaev&Inouye2009;Inouye2000).


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Inordertoinformtheappropriatemanagementofdeliriuminacutecaresettings,
theClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople
weredevelopedinAustralia(ClinicalEpidemiologyandHealthServiceEvaluation
UnitandDeliriumClinicalGuidelinesExpertWorkingGroup2006).Implementation
ofdeliriummanagementguidelinesisanimportantstrategytoencouragethe
appropriatediagnosisandmanagementofdelirium.Theseguidelines,alongwith
otherinitiativessuchastheDeliriumCarePathways(AustralianHealthMinisters
AdvisoryCouncil[AHMAC]2011),provideaseriesofrecommendationstoassistin
theassessmentofdeliriumaswellasitspreventionandmanagement.Sincethe
developmentoftheseguidelines,alimitednumberofstudieshavebeen
undertakentoinvestigatetheimplementationofguidelinerecommendationsin
hospitalsthroughoutAustralia(thesestudieswillbediscussedfurtherinthe
literaturereviewchapter).However,asguidelinesalonedonotimprovecare,
strategiesandprocessesforimplementationandorganisationalchange,suchas
education,arenecessary(Young&George2003).

Themanagementofdeliriuminhospitalsettingscanbeinconsistent(O'Hanlonet
al.2014).Thereiscurrentlylimiteddatatoshowifandhowanyofthese
managementstrategieshavebeenimplementedintohealthͲcareorganisationsand
iftheyhavebeeneffective.Thus,thereislimiteddataregardinghowpatientswith
deliriumarebeingtreatedintermsofaddressingthecauseofdelirium,the
medicationstheyarereceiving,andthestrategiesbeingincorporatedintotheircare
intheAustralianhealthͲcaresetting.Thisinformationisnecessaryinorderto
providegreaterunderstandingofthemanagementstrategiescurrentlyusedin
hospitalsandtoindicatewhereeducationanddeliriummanagementplansneedto
beimplemented.

Manyaspectsofdeliriumresearchstillneedtobeaddressed.Thedevelopmentof
riskpredictionmodels,diagnostictoolsandmanagementstrategieshave
contributedsignificantlytotheunderstandingofdeliriumandthedramaticimpact
itcanhaveonhospitalisedpatients.Whileresearchhighlightsthebenefitsof

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assessmenttoolsandstrategies,thereremainsagapinknowledgeintermsofthe
integrationoftheseintoclinicalpracticeinacutecaresettings.

1.2Aimsoftheresearch

Followingareviewoftheliteratureitwasdeterminedthattheoverallpurposeof
thisresearchwastoaddtothecurrentevidenceregardingtheclinicalriskfactors,
characteristicsandmanagementofhospitalisedgeneralmedicalpatientswho
developincidentdeliriuminAustralia.Thespecificaimsofthisresearchwereto:

1. Systematicallyreviewtheevidenceforriskfactorsrelatedtothe
developmentofincidentdeliriumingeneralmedicalpatients.
2. Describethecharacteristicsofpatientswhodevelopincidentdelirium
duringhospitalisationinAustralia.Theseincludethedemographic
characteristics(age,gender,residencypriortoadmission,functionaland
cognitivestatuspriortoadmission),potentialriskfactors(predisposing
andprecipitating),andoutcomesforpatientsincludingdischarge
destination,lengthofstayinhospitalandmedicationtreatment.
3. Examineanddescribethecurrentstateofdeliriummanagementinan
acutehospitalsettinginVictoria.

1.3Overviewofthestudy

AmultiͲphasestudydesignwasusedtoaddresstheoverallaimsofthisresearch.
Theresearchwasconductedinthreephases.Phase1involvedasystematicreview
oftheriskfactorsfordevelopmentofincidentdeliriumingeneralmedicalpatients
intheacutecaresetting.Findingsfromthissystematicreviewcontributedevidence
regardingriskfactorsforincidentdeliriuminacutegeneralmedicalpatients.
Furthermore,thefindingsofthisreviewinformedthesecondphaseoftheresearch,
includingriskfactorsthatwerelikelytobeobservedinthemedicalinͲpatient
population.Phase2oftheresearchinvolvedaretrospectivecaseͲcontrolclinical

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auditofmedicalrecordsofmedicalinͲpatientswhodevelopeddeliriumduring
hospitalisationaswellasacontrolgroupofpatientswhodidnotdevelopdelirium.
ThecaseͲcontrolstudyfocusedonidentifyingthecharacteristicsofpatientswho
developeddelirium,includingevidenceoftheriskfactorsidentifiedinthe
systematicreviewandoutcomesexperiencedbythosepatients,comparedtoa
controlgroup.DatagatheredaspartofthecaseͲcontrolstudyauditwerealsoused
toexaminehowhealthprofessionalsmanagedpatientswithdeliriumduring
hospitalisation.Thethirdandfinalphaseofthestudyinvolvedsurveyingkey
informantsfromhospitalsinMelbourne,Australiatoidentifythedelirium
managementpoliciesandproceduresthatarecurrentlyinuseintherespective
organisations.Thisinformationwasusedtodetermineifguidelinesforhealth
professionalsexistedatapolicyleveltoguidetheirpracticeforcaringforpatients
withdelirium.Figure1illustratesthephasesoftheresearchandhoweachofthe
aimsoftheindividualstudiesarelinked.


Phase1  Phase2 Phase3





Figure1.Phasesoftheresearchproject

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1.4ResearchQuestions

Theresearchquestionsdevelopedtoaddresstheaimsoftheresearchwere:
1) Whatpredisposingandprecipitatingriskfactorsareassociatedwiththe
developmentofincidentdeliriumintheacutegeneralmedicalsetting?
2) Whatpredisposingfactorsarelikelytopredictthepossibilitythatapatient
willdevelopincidentdelirium?
3) Whatprecipitatingfactorsarelikelytopredictthepossibilitythatapatient
willdevelopincidentdelirium?
4) Dopatientswithincidentdeliriumhaveworseoutcomesthanpatientswith
nodeliriumduringhospitalisation?
5) Whichhealthprofessionalfirstrecogniseanddocumentthesignsof
delirium?
6) Arepatient’scognitivestatusassessedonadmissiontohospital?
7) Howdohealthprofessionalsmanagedeliriumduringhospitalisation?
8) Isthereapolicyforthemanagementofpatientswithdeliriumduring
hospitalisationinhospitalsinMelbourne?

1.5Significanceofthestudy

Thisresearchissignificantnationallyfortheidentification,preventionand
managementofdeliriuminacutecareorganisationsintheAustraliansetting.
However,thisresearchalsohasinternationalsignificanceassimilarguidelinesand
managementstrategiesareinplaceinotherdevelopedcounties,allofwhichhave
patientsadmittedtohospitalwhodevelopdelirium.Thisresearchhascontributed
tocurrentevidenceidentifyingriskfactorsfordeliriumingeneralmedicalpatients
byundertakingasystematicreviewoftheevidence.Thisknowledgecanbeusedto
determineifpatientsindifferenthospitalsettingsareexposedtodifferentrisk
factors.Thisinformationshouldinformthefuturedevelopmentofriskprediction
modelsspecifictothemedicalpatientpopulation.Littlepreviousresearch
investigatingriskfactorsfordeliriumhasbeenconductedintheAustraliansetting.

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Theevidenceregardingriskfactorsproducedinthesystematicreviewhasaddedto
theexistingbodyofknowledgeandinformedcomparisonsofriskfactorsforgeneral
medicalpatientsinthecaseͲcontrolstudy.

Deliriumisoneofthemostseriouscomplicationsofhospitalisation;itisfrequently
misdiagnosed,poorlymanagedornotrecognisedbyhealthprofessionals.This
researchhascontributedevidenceregardinghowdeliriumismanagedand
recognisedbyhealthprofessionalsinanacutegeneralmedicalsetting.Examining
medicalrecordsofpatientswhodevelopincidentdeliriumhasprovidedevidence
regardingtheprocessofscreening,identificationandpreventionstrategies
documentedinthemedicalrecords.Theresearchhasalsofurtherhighlightedareas
whereeducationcouldbetargetedinordertoimprovetherecognitionand
managementofdeliriumintheclinicalsetting.

Thisisthefirststudytoinvestigatethemanagementofdeliriuminmultipleacute
hospitalsinMelbourne,Australia.Theresearchhasexaminedsomeofthekey
strategiesintheClinicalPracticeGuidelinesfortheManagementofDeliriumin
OlderPeople(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDelirium
ClinicalGuidelinesExpertWorkingGroup2006)andexaminedifthesehavebeen
implementedwidelyintotheclinicalsetting.Inparticular,thisstudyhasprovided
informationregardingthepoliciesusedbyorganisationsintermsofscreening,
recognition,medicationmanagement,andnonͲpharmacologicalmanagement
strategiesfordelirium.Thisprovidesnewevidenceabouthowtheguidelinesfor
deliriummanagementhavebeenimplementedintohealthͲcareorganisationsand
highlightstheareaswhereeducationshouldbeimplementedorwherepolicies
needtoimproveorbemorewidelyimplemented.

Thisstudyhasalsoprovidedevidenceregardingtheoutcomesforpatientswho
developincidentdeliriumintheAustraliansetting.Thiscontributesfurther
evidencethatdeliriumcanhavedetrimentaleffectsforpatientsandthatthe
implementationofscreeningandpreventioninterventionsisimportant.


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1.6Outlineofthethesis

Thethesisispresentedinanumberofchapters.Thischapterhasoutlinedthe
background,purpose,aims,researchquestionsandthemethodsusedtoundertake
thestudy.Chaptertwo,theliteraturereview,providesacomprehensivereviewof
relatedresearchliteratureondelirium,includingcausesandriskfactors,
recognition,andmanagement.Thereviewalsoidentifiesgapsintheevidencebase
andsituatesthecurrentstudyintherelatedliterature.Chapterthree,themethods
chapter,describesthemethodsusedtocollectandanalysethedata.Thefocusof
themethodschapterisontheresearchdesign,participants,anddatacollection.
Theresultschapter(chapterfour)presentsthefindingsofallthreephasesofthe
study,includingthestatisticalanalysesusingforestplots,chiͲsquare,logistic
regressionanddescriptivestatistics.Inchapterfive,adiscussionofthefindingsand
limitationsofthestudyispresented.Finally,inchaptersixtheconcluding
statementsofthestudy,recommendationsforclinicalpracticeandfurtherresearch
arepresented.


 

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Chapter2ͲLiteratureReview
2.1Introduction

‘Iwassoafraid,soafraid,andIcriedandshouted….Iwascertainlyveryafraid…and
everytimeIgotthatinjectionIthoughtIgotworse,andIwasconvincedthatthey
weregoingtokillme.Iwasveryangrywiththecleaner,doctorandeverybody’
(Duppils&Wikblad2007,p.814).Thisisanaccountofapatientwhohas
experienceddelirium.Deliriumisoneofthemostseriouscomplicationsthata
patientcanexperienceduringhospitalisation.Patientswhodevelopdelirium,not
onlyrecallfrighteningexperiencesoftheirdeliriousepisodebutarealsoatriskof
longerhospitalstaysandbecomingmorefunctionallydependent(McCuskeretal.
2003).Alarminglythough,deliriumisoftenoverlookedbyphysiciansandnursesand
thereforecontinuestobeaneglectedclinicalproblem.Consequently,deliriumisa
majorcontributorforpoorpatientoutcomesandisthereforeanimportantareaof
healthresearch.

Inthischapter,athoroughreviewofdeliriumresearchwillbepresented,including
researchfromtheAustraliansetting.Firstly,thedefinitionsanddiagnosticcriteria
ofdeliriumwillbedescribedindetail.Thenevidenceregardingprevalenceand
incidenceofdeliriumwillbeexamined,aswellastheproblemsrelatedtopoor
outcomesthatpatient’sexperience.Theeconomictollarisingfromdeliriumonthe
healthͲcaresystemwillalsobediscussed.Potentialcausesandtheriskfactorsfor
deliriumwillbeidentifiedandthedevelopmentofapredictivemodelofdelirium
willbediscussed.Theliteratureassociatedwiththedevelopmentofdelirium
managementguidelinesandtheirimplementationinAustraliawillbeappraisedand
theevidenceͲbasedmanagementandpreventionstrategiesrecommendedinthese
guidelineswillbeexamined.Finally,gapsintheacademicliteratureondeliriumwill
behighlightedandthecaseforconductofthecurrentstudywillbewillbe
presented.


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2.2Deliriumdefinitionanddiagnosis

TheworddeliriumordeliriousderivesfromtheLatinword‘delirare’whichmeans
‘goingofftheploughedtrack’(Ayto2005).Hippocratesfirstdescribeddeliriumas
‘phrenitis’,meaninganacuteinflammationofmindandbody(Lipowski1990).The
termdeliriumisusedinterchangeablywithtermssuchasacutebrainfailure,acute
organicbrainsyndrome,acuteconfusionalstateandpostͲoperativepsychosis
(Saxena&Lawley2009),althoughmorerecently,‘acuteconfusion’hasbecomea
familiardescriptorformanyclinicalnurses(Milisenetal.2002;Schofield2008).
Variationintheuseofdiagnostictermsanddescriptionsisproblematicinthatit
contributestothehealthprofessional’sfailuretoidentifypatientswithdelirium
(Sendelbach&Guthrie2009).Inordertomaintainconsistencyindiagnosisand
research,Lipowski(1987)suggestedthat‘delirium’istheappropriatetermto
describethesyndrome.Assuch,fortheremainderofthisthesisthetermdelirium
willbeused.

Afterworkingcloselywithpatientswhodevelopeddeliriumandexaminingtheir
electroencephalograph(EEG)results,EngelandRomano(1959)describeddelirium
as‘aderangementinfunctionalmetabolism…andthatthisisreflectedattheclinical
levelbythecharacteristicdisturbanceincognitivefunction’(p.262).The
publicationofthe‘DiagnosticandStatisticalManualofMentalDisorders’(DSM)by
theAmericanPsychiatricAssociation(APA)in1987broughttogetherdefinitionsand
diagnosticfeaturesofdelirium.MorerecentlyintheDSM–IV,deliriumhasbeen
definedas‘adisturbanceofconsciousnessthatisaccompaniedbyachangethat
cannotbebetteraccountedforbyapreͲexistingorevolvingdementia’(APA2000,
p.136).Thisdefinitioniswidelyrecognisedandusedbyresearchers(Sendelbach&
Guthrie2009).In2013,theAPApublishedthefiftheditionoftheDSMandupdated
thedefinitionofdelirium.Deliriumisnowfeaturedinanewlyincludedchapter
titled‘NeurocognitiveDisorders’.Inthepreviouseditionitwasincludedinthe
chapter‘Delirium,Dementia,andAmnesticandotherCognitiveDisorders’.Thisnew
editionoftheDSMpresentsvariationsonthediagnosticcriteriaofdelirium.Table1

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liststhediagnosticcriteriapresentedintheneweditionoftheDSMͲVcomparedto
thepreviousedition,theDSMͲIV.

Theneweditionplacesastrongeremphasisonthedisturbanceofattentionand
alsostatesthatdeliriumreferstoalteredcognitionthatcannotbebetterexplained
byotherpreͲexistingneurocognitivedisordersandhasincludedthisasanadditional
diagnosticcriterion.Similarly,theWorldHealthOrganisation(WHO)developedthe
InternationalClassificationofDisease(ICDͲ10)in1992(WorldHealthOrganisation
1992).ThisisthetenthrevisionoftheICDandistheresultofsubstantialalterations
madetotheICDͲ9,whichwaspublishedin1979(Caraceni&Grassi2004).TheICDͲ
10classificationprovidesalistofdiagnosticguidelinesfordeliriumnotinducedby
alcoholorotherpsychoactivesubstances.Foradefinitivediagnosisthepatient
mustexhibitthefollowingsigns:
a) Impairmentofconsciousnessandattention
b) Globaldisturbanceofcognition:illusions,hallucinations,andimpairmentof
immediaterecallandofrecentmemory
c) Psychomotordisturbances:hypo/hyperactivityandshiftsbetweenthetwo
d) Disturbanceofthesleepwakecycle:includinginsomnia,totalsleeploss,
reversalofsleep
e) Emotionaldisturbances:depression,anxiety,fear,wonderingperplexity

TheICDͲ10describesdeliriumashavingarapidonsetwithatotaldurationofless
thansixmonths.Thecriteriaproducedbybothoftheseorganisationsarerelatively
similarbuthavesomevariations.TheICDͲ10suggestsadditionalcriteriafor
diagnosis:‘disturbanceinthesleepwakecycle’,‘psychomotordisturbances’,and
‘emotionaldisturbances’(WorldHealthOrganisation1992;Mattoo,Grover&Gupta
2010).Althoughmultiplesourcesofdiagnosticcriteriaexist,astudybyKazmierski
etal.(2010)revealedtheDSMcriteriaweremoreinclusiveandtheICDͲ10criteria
weremorerestrictiveinestablishingadiagnosisofdelirium.Thismaybewhythe
DSMcriteriaaremorecommonlycitedintheliteratureandusedinresearch.



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Table1.DiagnosticcriteriafordeliriumintheDSMͲ5andtheDSMͲ4
 DSMͲIV
(AmericanPsychiatricAssociation2000,p.
143)
DSMͲV
(AmericanPsychiatricAssociation2013,p.
595)
A Disturbanceofconsciousness(i.e.
reducedclarityofawarenessofthe
environment)withreducedabilityto
focus,sustainorshiftattention
Adisturbanceinattention(i.e.
reducedabilitytodirect,focus,sustain
andshiftattention)andawareness
(reducedorientationtothe
environment).
B Achangeincognition(suchas
memorydeficit,disorientation,
languagedisturbance)orthe
developmentofaperceptual
disturbancethatisnotbetter
accountedforbyapreͲexisting,
established,evolvingdementia.
Thedisturbancedevelopsoverashort
periodoftime,representsachange
frombaselineattentionand
awarenessandtendstofluctuatein
severityduringthecourseoftheday.
C Thedisturbancedevelopsoverashort
periodoftimeandtendstofluctuate
duringthecourseoftheday.
Anadditionaldisturbanceincognition
(e.g.memorydeficit,disorientation,
visuospatialabilityorperception)
D Thereisevidencefromthehistory,
physicalexaminationandlaboratory
findingsthatthedisturbanceisa
directphysiologicalconsequenceofa
generalmedicalcondition.
ThedisturbancesinAandCarenot
betterexplainedbyanotherpreͲ
existingestablishedorevolving
neurocognitivedisorder.
E None Thereisevidencefromthehistory,
physicalexaminationandlaboratory
findingsthatthedisturbanceisa
directphysiologicalconsequenceof
anothermedicalcondition.




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Asdeliriumcanmanifestinavarietyofwaysandpresentdifferentlyineachpatient,
thereareoftenchallengeswithrecognitionanddiagnosis(Wongetal.2010).
Physiciansindividuallycaninterpretthediagnosticcriteriafordeliriumand
differencesinopinionmayariseduetotheeligibilitytofitacertaincriteria.Thisis
furtherhighlightedinthelargerangeofdiagnostictoolsthathavebeendeveloped
tohelphealthprofessionalsdiagnosedelirium.Thelackofuniformityindelirium
diagnosiscontinues.Morethan24deliriumdiagnosticinstrumentshavebeenused
inpublishedstudies,includingtheNEECHAMconfusionscale(Neelonetal.1996),
thedeliriumsymptominterview(Albertetal.1992)andthedeliriumobservation
screeningscale(DOS)(Schuurmans,ShortridgeͲBaggett&Duursma2003).Onetool,
theConfusionAssessmentMethod(CAM)developedbyInouyeetal.(1990),has
beenusedextensively(Inouye,Westendorp&Saczynski2014).Thisinstrumentis
basedonthediagnosticcriteriafoundintheDSMͲIIIͲRandwasdevelopedtoallow
nonͲpsychiatricphysicianstoquicklyandaccuratelydiagnosedelirium(Weietal.
2008).ThediagnosticalgorithmoftheCAMisbasedonfourfeatures:acuteonset
andfluctuatingcourse,inattention,disorganisedthinking,andalteredlevelof
consciousness(Inouyeetal.1990).Intheiroriginalstudy,Inouyeetal.(1990)
concludedthattheCAMwasasensitive,reliableandeasytousetooltorecognise
anddiagnosedelirium.

FollowingasystematicreviewontheuseoftheCAM,Weietal.(2008)concluded
thatithashelpedimproveidentificationofdeliriuminclinicalandresearchsettings.
However,formaltrainingtousetheCAMaccuratelyishighlyrecommended.
Researchinvestigatinganeducationalinterventionfornursingstaffon187elderly
patients(aged65yearsandover)foundasignificantlylowersensitivityoftheCAM
whenusedbythosenottrainedinitsapplication(Rockwoodetal.1994).Priorto
theeducationalintervention,deliriumwasrecognisedin3%ofpatients.The
numberofpatientsdiagnosedwithdeliriumfollowingtheinterventionincreasedto
9%.ThissuggeststhattimespenteducatingnursestoundertaketheCAMis
necessary.Inaddition,useoftheCAMmustbevalidatedinsettingsotherthan
thoseinwhichitwasoriginallydeveloped.CurrentlytheuseoftheCAMhasnot
beenvalidatedintheAustraliansetting(Tropeaetal.2008).Deliriumdiagnostic

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criteriaandassessmenttoolsarewidelyaccessible,althoughitisunclearhow
Australianhealthprofessionalsarediagnosingdeliriumandwhichtoolsare
currentlybeingusedtoassistthemmakethisdiagnosis.Thereiscurrentlyno
researchthathasshownhowhealthprofessionalsinclinicalpracticeinAustraliaare
diagnosingdelirium.

ThissectionhasdefineddeliriumandthediagnosticcriteriaaccordingtotheDSM
andtheICD.Ithasalsohighlightedthenumberoftoolsdevelopedtoassistin
makingadeliriumdiagnosis.Thenextsectionwilldiscussthereportednumbersof
patientsthatdevelopdelirium.Researchidentifyingagapbetweenthenumberof
patientsdiagnosedwithdeliriumandthenumberofpatientsthatpotentiallycould
bediagnosed,ifappropriatelyassessed,willalsobediscussed.

2.3Incidenceandprevalence

Firstly,prevalenceofdeliriumreferstothenumberofpatientsadmittedtohospital
withadeliriumwhileincidenceofdeliriumreferstothenumberofpatientsthat
developdeliriumduringhospitalisation.Theincidenceofdeliriumisimportantasit
indicatesthescaleofapossiblepreventablecondition.Anumberofstudieshave
shownthattheincidenceofdeliriumcanvaryacrosshealthͲcaresettings(suchas
IntensiveCareUnit(ICU),surgicalormedicalunit)andpatientgroups(Tropeaetal.
2008).Thereisnoclearreasonwhythisoccurs.However,atanyonetimetherewill
beatleastonepatientwithdeliriuminageneralmedical,surgicalororthopaedic
ward(Schofield2008).Mostestimatesofdeliriumincidencehaveoriginatedfrom
studiesofoverseaspopulationsandcurrentlyintheAustraliansettingthereare
limiteddataregardingtheprevalenceandincidenceofdelirium(Traversetal.2013;
Tropeaetal.2008).InGermany,Galanakisetal.(2001)foundthatdelirium
developedinupto55.9%ofpatientswhohadundergonehipfracturesurgery.
Furthermore,intheUnitedStatesofAmerica(USA),McNicolletal.(2005)identified
around70%ofallpatientsover65yearsintheICUwithdelirium,whilstInouyeet
al.(1993)foundthatapproximately25%ofmedicalpatientsdevelopeddelirium

17
duringhospitalisation.Thisvaryingincidencehighlightshowdeliriumoccurrence
changesacrossdifferentsettings.

FocusingonlyonmedicalinͲpatients,asystematicreviewofstudiesofthe
developmentofdeliriumfoundanoverallincidenceraterangingbetween3–29%
(Siddiqi,House&Holmes2006).Studiesincludedintherevieworiginatedfroma
rangeofcountriesincludingCanada,UnitedStatesofAmerica(USA),United
Kingdom(UK),France,Italy,andFinland.OnlyoneAustralianstudywasincludedin
thisreview,highlightingthelimitednumberofAustralianstudiesondelirium
incidenceinthemedicalsettingandsuggestingtheneedforadditionalAustralian
researchondelirium.Sincethesystematicreviewtherehavebeenasmallnumber
ofAustralianprevalenceandincidencestudiesconducted.Traversetal.(2013)
undertookanobservationalstudyofdeliriumprevalenceinacutehospitalsin
Queensland.Theauthorsprofiled493patientsfromsurgical,medicaland
orthopaedicunitsandconcludedthatdeliriumwasacommonprobleminAustralian
hospitalsandwaslikelytoincreasewithanageingpopulation.Theauthors
identifiedanoveralldeliriumprevalenceof9.7%anda7.6%deliriumincidence
acrossallthreesettings(Traversetal.2013).Dataspecifictothegeneralmedical
populationinthisstudyindicatedanincidencerateof3.6%(n=9)in70Ͳ79year
olds,3.4%(n=7)forthe80Ͳ89yearolds,and5.3%(n=2)forpatientsover90
years.Furthermore,Iselietal.(2007)conductedacohortstudyduring2005–2006
atanacutehospitalinMelbourne,Victoriaandfoundthatapproximately18%(n=
19outof104)ofgeneralmedicalpatientsagedover65yearshaddeliriumon
admissiontohospitalandafurther2%(n=2outof85)developedincidentdelirium
afteradmission.However,theresearchersarguedthatthismightbean
underestimationofdeliriumincidenceduetothesmallnumberofparticipants
screened,andthereforenotatruerepresentationoftheincidenceofdelirium.

Furtherevidenceindicatinganunderestimationindeliriumprevalencerateswas
foundinastudyconductedbySpeedetal.(2007)whoundertookanauditof
patientswhodisplayedsignsofdeliriuminmedicalandsurgicalwardsinWestern
Australia.Theyfoundthat,ofthe132patients(10.9%)whodisplayedsymptoms

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suggestiveofdelirium,only48(36%)hadaconfirmeddiagnosis.Thisindicatesthat
afurther64%couldpotentiallyhavehadanundiagnosedanduntreateddelirium.
Typically,ineverydaypracticeacrossallsettings,asmanyastwoͲthirdsofdelirium
casesarediagnosedlateoraremissed(O'Hanlonetal.2014).Thesefindings,
specificallytheunderͲreportingandnonͲdiagnosingofdeliriumaresupportedby
severalotherstudies(Foremanetal.1995;Inouye2006;Potter&George2006;
Siddiqi,House&Holmes2006;Treloar1998;Tropeaetal.2008)andsuggestaneed
forscreeningandappropriatediagnosisofdeliriuminclinicalsettings.

Theageingpopulationinmanywesterncountrieshasraisedconcernsaboutthe
increaseinthenumberofolderpatientswhohavethepotentialtodevelopdelirium
(Holden,Jayathissa&Young2008;Ski&O'Connell2006).TheDepartmentofHealth
inVictoria,Australia(DepartmentofHealth2012)estimatedthatthenumberof
individualsagedbetween70–84yearswillriseby59%andindividualsovertheage
of85willincreaseby79%bytheyear2021.Ashospitalusetendstoincreasewith
age,inevitablytherewillbeanincreaseinthenumberofindividualswiththe
potentialtodevelopdelirium.Thusthereisanurgentneedforresearchexamining
theprevalenceandincidenceofdeliriumintheacutecaresettinginAustralia.
EpidemiologicaldataofdeliriumprevalenceandincidenceintheAustralianhealthͲ
carecontextarenecessarytoprovideanoverallviewoftheimpactdeliriumis
havingonhospitalisedpatients,andformthefirststeptowardsdealingwiththe
costofdeliriumintermsofpatientoutcomesandhospitalisationcosts.Thesedata
wouldleadtoabetterunderstandingoftheextentofdeliriumanditsfarͲreaching
implications.Thenextsectionwilldiscussinmoredetailtheproblemsthatcan
occurwhenapatientdevelopsdelirium,includingthedevelopmentof
complicationsandincreasingtheirlengthofstay.

2.4Complicationsofdelirium

ThemisdiagnosisandunderͲreportingofdeliriummaybecontributingtosignificant
harmfuleffectsonhospitalisedpatients.Moreover,researchhasshownthat

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deliriumcouldbepreventedinaround30–40%ofcases(Inouye,Westendorp&
Saczynski2014)andhasthepotentialtobereversedwithearlyrecognitionandthe
righttreatment(Inouye&Ferrucci2006).Consequently,patientsmaybe
experiencingpooroutcomesunnecessarily,whichfurthersignifiestheimportance
ofaccuratediagnosis.Patientsexperiencearangeofcomplicationsasaresultof
delirium.Someofthesecomplicationsinclude:functionaldecline(McCuskeretal.
2003),anincreasedlikelihoodofcomplicationsassociatedwithlongerhospitalstays
(McCuskeretal.2003),anincreasedriskofadmissiontoalongͲtermcarefacility
postdischarge(Voyeretal.2006;Witloxetal.2010),anincreasedriskoffalls
(Lakatosetal.2009),andhighermortalityandmorbidityrates(Twedell2005;
Witloxetal.2010).Furthermore,patientswhodevelopdeliriumcantemporarily
losetheirabilitytoreason,theirusualselfͲcareskillsandpersonhood(Young&
Inouye2007).Theseoutcomesaredevastatingforanypatientwhomayhavebeen
functionallyindependentandlivingintheirownhomepriortodevelopingthe
delirium.Whilstmanyphysicalproblemsoccur,patients,theirfamiliesorcarerscan
alsoexperiencelongͲtermpsychologicalcomplications(Breitbart,Gibson&
Tremblay2002).Aftersixmonths,approximately50%ofpatientscanrecallthe
deliriousepisodeandinmanycasesarestilldistressedbytheirrecollections
(O'Hanlonetal.2014).

Followinganepisodeofdelirium,thepatientisatincreasedriskofdevelopinglongͲ
termcognitiveimpairmentordementia(Jacksonetal.2004;MacLullichetal.2009;
Witloxetal.2010).Somestudieshaveshownthatabout40%ofpatientswhohada
deliriumduringhospitalisationdevelopedcognitiveimpairmentfollowing
hospitalisation(Jacksonetal.2004;MacLullichetal.2009).However,sincemostof
theresearchintopatientoutcomeshasbeenconductedinoverseassettings,there
remainsuncertaintyabouttheoutcomesforpatientswhohaveexperienceda
deliriumintheAustraliancontext.Thisinformationisimportanttobeabletotarget
appropriateservicesforpatients.Asaresult,patientsmaynotbeadequately
followeduporreceivingthecaretheyneedtoreducethelikelihoodofdeveloping
longͲtermproblems.Furtherresearchisthereforeneededtoaddressthisissueand

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determinewhatcareshouldbeprovidedpostͲhospitalisationtopatientsthat
developincidentdelirium.

Theeconomiccostofapatientdevelopingadeliriumisimmense.IntheUSA,the
nationalfinancialburdenofdeliriumonthehealthͲcaresystemrangesfrom$38
billionto$152billionperyear,matchingthehealthͲcarecostsoffallsanddiabetes
(Leslieetal.2008).Thisalsoincludesanaveragecostofapprox.$60,000per
deliriouspatientpostthedeliriousepisode,resultingfromincreasedcareneedsand
possibleadmissiontoalongͲtermcarefacility(Leslieetal.2008;Tune&DeWitt
2011).However,therearenoaccurateeconomiccostdatafortheAustralian
population(Ski&O'Connell2006;Tropeaetal.2008).Thisabsenceofinformation
highlightsalackofinsightintohowmuchtheAustralianhealthͲcaresystemis
spendingondelirium.Thenextsectionwilloutlinethepossiblecausesandrisk
factorsthatincreasetheriskofdevelopingdelirium.

2.5Causesandriskfactors

Deliriumisacomplexsyndromeandmaybecausedbyanumberofphysiological
factors(Inouye2006;Inouye,Westendorp&Saczynski2014).Ashealth
professionalscanimplementdeliriumpreventioninterventionsitisimportanttobe
awareofthefactorsassociatedwithdelirium(Voyeretal.2007).Numerous
researchershaveattemptedtoexplainwhatisoccurringphysiologicallytocause
delirium(Choietal.2012;Flacker&Lipsitz1999;Inouye&Ferrucci2006;
MacLullichetal.2008;Maldonado2008;Sanders2011;Simone&Tan2011;Tune
2000;vanMunster2009;White2002).Asaresult,varioushypothesesandmultiple
interactingtheorieshavebeenproposed.Someofthesetheoriesinclude:reduced
bloodflowtothebrainduetoageing(Flacker&Lipsitz1999),adysfunctioninthe
metabolismofthebrainoranoverallinsufficiencyofthecerebralcortex(Engel&
Romano1959;Romano&Engel1944),cholinergicdeficiency(Flacker&Lipsitz
1999),andanoverreactionofthebody’snaturalstressresponse,witha
correspondingincreaseinsystematicinflammation(MacLullichetal.2008).Despite

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thesetheories,thespecificneurologicalprocessesthatoccurinthebrainremain
unclear(Rigney2010).Thismaybebecauseanumberofclinicalconditionssuchas
sepsisorsevereillnesscancauseadelirium.However,theclinicalconditionsmay
notnecessarilyoccurinthesamecombinationsforeachcaseofdelirium(Kamholz
2010).Thatis,fortwopatientswithsimilarclinicalcharacteristics,onemaydevelop
delirium,whiletheothermaynot.Althoughdeliriummaybecausedbyjustone
factor,inolderpeoplethecauseofdeliriumcanbemultifactorial(Inouye,
Westendorp&Saczynski2014).Thatis,certainpredisposingandprecipitatingrisk
factorssuchascoͲmorbidillnessmayincreaseapatient’svulnerabilitytodelirium.
Developmentofdeliriumisacomplexprocess,whichofteninvolvesacomplex
multiͲfactorialrelationshipbetweenpredisposingfactorsandexposureto
precipitatingfactors(Inouye2006;Inouye,Westendorp&Saczynski2014;Schofield
&Hasemann2011).Theseriskfactorsfordeliriumappeartointeractinintricate
ways,thuspinpointinganyparticularriskfactorisdifficult(Kalisvaartetal.2006;
VillalpandoͲBerumenetal.2003).

Oneofthechallengesofdiscoveringthepathophysiologicalmechanismsofthe
syndromeisthatpopulationsinwhichdeliriumhasbeenstudiedarevariedand
reflectsignificantheterogeneity(Rigney2010;Voyeretal.2007).Therefore,the
abilityofresearcherstodrawdefinitiveconclusionsbasedonthisevidenceis
limited.Althoughthesyndromepresentsconsistentlyacrossarangeofsettingsin
termsofsigns,themechanismsbehinditsdevelopmentmaybecompletely
different(Rigney2010).Inouye(1998a,2006)statedthatdeliriumcouldbethe
commonendpointforanumberofdifferentconditions.Assuch,thereisaneedto
focusdeliriumresearchinaspecifichospitalsettingandnottocompareacross
multiplesettingsbecausethecausesmaybedifferent.

Deliriumresearchfocusedinspecificpatientpopulations(suchassurgical,ICUor
medical)willhelpisolateandexaminesettingͲspecificfactorsrelatedtodelirium.A
numberofstudieshaveinvestigateddeliriumintheICUsetting(Divatia2006;
McNicolletal.2003;Ouimetetal.2007),andthesurgicalsetting(Adunskyetal.
2003;Balas2005;deCastroetal.2014;Marcantonioetal.1994;Pandharipandeet

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al.2008),butfewstudiesspecifictothegeneralmedicalsetting,especiallyin
Australia,havebeenundertakendespitetheobservedbutstillanecdotalevidence
ofahighincidenceofdeliriumwithinthispopulation.Thepresentstudywill
thereforefocusondeliriumthatdevelopsinpatientsintheacutemedicalsettingto
helpaddressthisgap.Understandingthefactorsthatcontributetodeliriuminthe
medicalsettingcanhelpprovideinsightintothepotentialmechanismsthatunderlie
thesyndromeforthesepatients.ItisimportanttoknowmoreaboutthesesettingͲ
specificriskfactorssothatpatientswhoareadmittedtoaparticularsettingcanbe
screenedfortheriskfactorsidentifiedashighͲriskinthatpopulation.Forexample:
patientsadmittedtoICUcanbescreenedforriskfactorsspecifictotheICUsetting
suchasmedicationuseorseverityofillnessandpatientsadmittedtoamedical
settingcanbescreenedforriskfactorsspecifictothemedicalsetting.Thisis
importantasriskpredictionmodelscanaidindeliriumprevention.

2.5.1Predisposingandprecipitatingriskfactors
2.5.1.1Predisposingriskfactors
Predisposingriskfactorsfordeliriumarepresentonapatient’sadmissionto
hospital.Dementia,orapreͲexistingcognitiveimpairment,isthemostcommon
predisposingriskfactorsfordeliriuminolderpeople(Inouye2006).Dementiais
associatedwithincreasingageandasthepopulationages,theincidenceof
dementiaincreases.Theassociationbetweencognitiveimpairment,dementiaand
deliriumiswelldocumentedintheliterature(Ajilore&Kumar2004;Arnold2005;
Ciampietal.2011;Fick,Agostini&Inouye2002;Foremanetal.2001).Despitethis,
thenatureofthisassociationremainspoorlyunderstood(Inouye2006).Theclinical
featuresofdeliriumanddementiaremaincloselyintertwinedanditisdifficultfor
clinicianstodistinguishthetwoconditions(Treloar1998).Inouye(2006)statesthat
aroundtwothirdsofpatientswhodevelopadeliriumhaveapriordiagnosisof
dementia.Thus,suchpatientsneedtobecloselymonitoredfordelirium.Itisfor
thisreasonthatscreeningforcognitiveimpairmentonadmissiontohospitalforall
adultsovertheageof65isrecommendedintheClinicalPracticeGuidelinesforthe
ManagementofDeliriuminOlderPeople(ClinicalEpidemiologyandHealthService

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EvaluationUnitandDeliriumClinicalGuidelinesExpertWorkingGroup2006).
PerformingcognitiveassessmentscreeningusingtoolssuchastheMiniMental
StateExam(MMSE)forapatientonadmissioncanprovideclinicianswithabaseline
measurementofapatient’scognitionandassistinthepredictionofpatients’level
ofriskfordelirium.Furthermore,Jonesetal.(2010)foundevidencetosuggestthat
peoplewithnopriorcognitiveimpairmentpossessedareservefactorthatactsto
delaytheonsetofneurodegenerativeconditions,suchasdementia,whichimpair
intellectandleveloffunctioning.Thisinformationaddsfurtherevidencethat
impairmentincognitionincreasespatients’vulnerabilitytodelirium.

AstudyconductedbySchoretal.(1992)ondeliriumriskfactorsingeneralmedical
andsurgicalwardsfoundthemostimportantfactorsthatincreasedpatients’
vulnerabilityfordeliriumwerealreadypresentonadmission.ExistingcoͲmorbid
illnessesincludedcognitiveimpairment,advancedagegreaterthan80yearsandan
admissiondiagnosisofafracture(Schoretal.1992).Arangeofpredisposingfactors
havebeeninvestigatedintheliteratureincluding,stroke(Caeiroetal.2004;Sheng
etal.2006),frailty(Quinlanetal.2011),depression,functionaldecline,sensory
impairment,anddehydration(Inoyue2006).Mostoftheseriskfactorshavebeen
examinedacrossanumberofhospitalsettings.

AsystematicreviewconductedbyElieetal.(1998)focusedonriskfactors
associatedwiththedevelopmentofdeliriuminhospitalisedolderpatients.The
authorsidentifiedsixtyͲonedifferentriskfactors.Themostsignificantfactorswere
advancedage(greaterthan80years),dementiaandmedicalillness.Thesefactors
werethemoststudiedandalsohadthestrongestassociationwithdelirium(Elieet
al.1998).Physicalstatus,suchasfeverandhypotensionhadalowlevelassociation
withdelirium,whilepainwasnotassociatedwithdelirium(Elieetal.1998).The
systematicreviewconductedbyElieetal.(1998)doeshavesomelimitationsthat
mayreducethegeneralisabilityoftheresults.Inparticular,theresearchersdidnot
differentiatebetweenthevarioushospitalsettings.Thereviewexaminedstudies
samplingpatientsfrommedical,surgicalandpsychiatricsettingsanddidnot
separatetheresultsbasedonthesehospitalsettings.Consequently,settingͲspecific

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riskfactorshavenotbeendifferentiated.Theresearchersalsofailedtoconsiderthe
distinctionbetweenprevalentandincidentdelirium.Separationofthetwois
requiredtodeterminedifferencesinriskfactorsthatmayhavedevelopedasa
directresultofhospitalisation.Theauthorsmadeanumberofrecommendations
basedontheirfindingsincludingtherecommendationthatfurtherresearchinto
deliriumriskfactorsshouldinvestigateonlypatientsfromoneparticularsetting.
Thiswillenhancetheabilitytorecognisewhichfactorsthatincreasetheriskof
deliriumindifferentpopulations(Elieetal.1998;VillalpandoͲBerumenetal.2003).

Morerecently,Mattar,ChanandChilds(2012)conductedasystematicreviewthat
investigatedtheevidenceconcerningpredisposingriskfactorsforthecriticallyill
patientintheICU.TwentyͲfourstudiesthatexaminedfactorscausingdeliriumin
criticallyillpatientswereincludedinthereview.Medicationsadministeredinthe
ICU,suchasbenzodiazepines,hadthegreatestassociationwithdeliriuminthis
review(Mattar,Chan&Childs2012).Duetoheterogeneityoftheincludedstudies,
metaͲanalysiscouldnotbeundertaken.Anarrativesummaryofthestudiesshowed
thatadvancedageandanelevatedCͲreactiveprotein(CRP)werealsocommonrisk
factorsfordelirium(Mattar,Chan&Childs2012).Itisclearfromtheresultsofthese
twosystematicreviewstherearedifferencesinriskfactorsfordeliriumindifferent
populations,furtherhighlightingtheneedtostudydeliriuminspecifichospital
settings.

ThereviewofstudiesconductedintheICUsettinghasproducedevidencefor
deliriumpredisposingriskfactorsthatarecommoninpatientsintheICU(Mattar,
Chan&Childs,2012).Yet,asystematicreviewexaminingriskfactorsfordeliriumin
medicalinͲpatientshasnotyetbeenconducted.Additionally,evidencerelatingto
riskfactorsfordeliriumhaspredominantlybeengeneratedfromstudiesconducted
outsideAustralia.Consequently,thereislimitedevidenceregardingriskfactorsfor
medicalinͲpatientsintheAustralianpopulation.Tobridgethisgap,asystematic
reviewexaminingpatientsinthegeneralmedicalsettingisrequired.Thefindingsof
thereviewcouldthenbeusedtodevelopriskpredictionmodelsthatarespecificto

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patientsadmittedtomedicalsettingsandcouldbetestedintheAustralian
population.

2.5.1.2Precipitatingriskfactors
Precipitatingfactorsoccurduringthehospitalisationofapatientandcanbemore
easilycontrolledortreatedbythehealthprofessionalscaringforpatients.These
factorsinclude:abnormalbloodresults,suchasabnormalbloodurea
nitrogen/creatinineratio(Elieetal.1998;Inouyeetal.1993);takingbenzodiazepine
medications(Santosetal.2005);addingmorethanthreenewmedicationsduring
admission;indwellingcatheter(IDC)useandrestraints(InouyeandCharpentier
1996).AstudyconductedbyMcCuskeretal.(2001a)alsoidentifiedsome
potentiallymodifiableriskfactorsthatproducedagreaterseverityofdelirium.
Thesefactorsincludedmultipleroomchanges,useofchemical/physicalrestraints
andthelackofaclock,awatchandreadingglasses.Table2presentsasummaryof
potentialpredisposingandprecipitatingriskfactorsfordelirium.

2.5.1.3Relationshipbetweenpredisposingandprecipitatingriskfactors
Theinterplaybetweenpredisposingandprecipitatingfactorsiscomplex.Inouye
andCharpentier(1996)proposedamultiͲfactorialmodelofdeliriumbasedonthe
relationshipbetweentheseriskfactors.Anexampleofhowthemodelworksisas
follows:apatientadmittedwithrelativelylowvulnerabilityorminimalpredisposing
factors(lowbaselinerisk)isatahigherriskofdevelopingdeliriumifexposedto
multipleprecipitatingfactorssuchasuseofanindwellingcatheterandaddingmore
thanthreemedications(highprecipitatingrisk).Ontheotherhand,apatient
admittedwithhighvulnerabilityormanypredisposingfactors(highbaselinerisk)
maystilldevelopdeliriumwithminimalprecipitatingfactors(lowprecipitatingrisk)
(Inouye&Charpentier1996).Inotherwords,thegreaterthenumberof
predisposingfactors,thegreaterthesensitivitytoincreasesinnoxiousinsults
(Schreier2010).Thismodelhighlightstheimportanceofassessingpatients’risk
levelonadmissiontohospitalandinturnimplementingpreventionstrategiesthat
canreducetheamountofprecipitatingfactorsthatincreasethelikelihoodofthe

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patientdevelopingdelirium.Thenextsectionwillfurtherexplorehowthe
investigationofriskfactorscanhelptodevelopriskpredictionmodelstoidentify
patientsatgreatestriskofdevelopingdelirium.

Table2.Precipitatingandpredisposingriskfactorsfordelirium
(TableadaptedfromInouye2006)
PrecipitatingFactors PredisposingFactors
Alcohol/drugwithdrawal Age>65years
AdmissiontoICU Alcoholabuse
Dehydration Cognitiveimpairment
Environmental Decreasedoralintake
Fever Dehydration
Hypoxia Dementia 
Intracranialbleeding Depression
InterͲcurrentillnesses Functionalstatus
Infection Fractureortrauma
Iatrogeniccomplications Historyofdelirium
Lowserumalbumin Historyoffalls
Meningitis Immobility
Narcotics Lowlevelofactivity
Primaryneurologicdisease Malnutrition
Prolongedsleepdeprivation Male
Pain Severeillness
Sedativehypnotics Sensoryimpairment(visualandhearing)
Shock Terminalillness
Stroke Treatmentwithmultiplepsychoactivedrugs
Surgery(orthopaedic,cardiacand
prolongedcardiopulmonarybypass)

Severeacuteillness 
Treatmentwithmultipledrugs 
Useofphysicalrestraints 
Useofbladdercatheter 

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2.5.2Predictivemodelfordelirium
Aspreviouslydiscussed,riskfactorsforthedevelopmentofdeliriumhavebeen
identifiedinanumberofstudies(Inouye1998a&b,1999;Inouyeetal.1993;
Kalisvaartetal.2006;Khurana,Sharma&Avasthi2002;Korevaar,vanMunster&de
Rooij2005;McCuskeretal.2001a;Mentesetal.1999;Schoretal.1992).
Understandingpredisposingandprecipitatingfactors,aswellasthemultifactorial
relationshipofdelirium,hasledtothedevelopmentofpredictivemodels.Theserisk
predictionmodelsarebasedontheriskfactorsthathavebeenindependently
associatedwithdelirium,andcanhelptoidentifyapatient’spotentialfor
developingdeliriumduringadmissiontohospital(Inouye&Charpentier1996).One
suchmodelwasfirstdevelopedbyInouyeetal.(1993)andisbasedonpredisposing
factorsfordelirium.Inouyeetal.(1993)identifiedthatscreeningpatientsusing
previouslyidentifiedriskfactorscanbeeffectiveininformingstrategiestoprevent
delirium.Factorsidentifiedinthestudypopulationwerevisionimpairment,severe
illness,preͲexistingcognitiveimpairment,anddehydration(bloodureanitrogen
(BUN)level>18)(Inouyeetal.1993).Thesefactorswerethenanalysedtocreatea
predictionmodel.Thepresenceofmorethanthreeofthesefactorsresultsinan
assessmentofhighrisk,onetotwofactorssignifiesintermediaterisk,andno
factorsindicateslowrisk.Performanceofthepredictivemodelwastestedina
validationcohortandratesofdeliriumwere3%inthelowriskgroup,16%inthe
intermediateand32%inthehighͲriskgroup,indicatingthemodelsuccessfully
predictedthelikelihoodofapatientdevelopingdeliriumandhighlightedthe
importanceofimplementingariskstratificationsystem(Inouyeetal.1993).

Duringthecourseofhospitalisationprecipitatingfactorsthatcanresultinahigh
riskofdeliriumhavealsobeenidentified.InouyeandCharpentier(1996)developed
adeliriumriskpredictionmodelforprecipitatingfactors,themostsignificantof
whichwere:useofrestraints,malnutrition,introductionofmorethanthreenew
medications,useofanindwellingcatheter,andanyiatrogenicevent(Inouye&
Charpentier1996).Again,thepresenceofmorethanthreeofthesefactorsresults
inanassessmentofhighrisk,onetotwofactorsareassociatedwithintermediate
risk,andnofactorsindicateslowrisk.Applicationofthepredictivemodelinthe

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validationcohortfoundoveralldeliriumratesof4%inthelowrisk,20%inthe
intermediateand35%inthehighͲriskgroups.InouyeandCharpentier(1996)
reportedthatthiscorrespondedtoan8.2%rateofdeliriumperdayinthehighͲrisk
group.Theseresultsfurtherhighlighttheimportanceofassessingoldermedical
patients’riskofdevelopingdeliriumonadmissiontohospitalandassessingthe
possibilitythatdeliriumriskmayincreaseiftheyareexposedtofurther
precipitatingfactors.

Theuseofpredictionmodelscanbevaluableinidentifyingpatientsthatmay
requireadditionalmonitoringandimplementationofbasicinterventionstrategies.
Ifusedtogether,thepredisposingandprecipitatingfactormodelscanprovidea
solidbasiswithwhichtotargetatͲriskpatientsanddeveloppreventive
interventions.Manyresearchershaveadoptedtheuseofpredisposingriskfactor
predicationmodelsandidentifiedtheirimportanceintheclinicalsettingto
detectionofpatientsatgreatestriskofdevelopingdelirium(Kalisvaartetal.2006;
Marcantonioetal.1994;Moermanetal.2012;O'Keeffe&Lavan1996;Pompeiet
al.1994;Rudolphetal.2011).Despitethissupportingevidence,albeitfromoutside
Australia,theuseofdeliriumriskpredictionmodelshasnotbeenextensively
studiedintheAustraliansetting(Tropeaetal.2008).Thenextsectionwilldiscuss
thedevelopmentanduseofmanagementguidelinestohelpguideclinicalpractice
inrelationtodeliriumcare.

2.6Deliriummanagementguidelines

Deliriumisoneofthemostseriouscomplicationsapatientcanexperienceduring
hospitalisation,yetitremainsunderͲrecognised,inappropriatelyevaluatedand
poorlymanagedinalargenumberofpatientswhodevelopthesyndrome
(Marcantonio2007).Themosteffectivestrategyfordeliriummanagementis
appropriatescreeningandprevention(Inouye2006;Inouyeetal.1999).Nursesin
acutesettingsareinauniquepositiontodetectdeliriumbecausetheyworkclosely
witholderpatientstobeabletoevaluatetheircognitionandareresponsiblefor

29
identifyingacutechangesincognitivestatus(Cheahetal.2011).Nursesare
thereforeattheforefrontofclinicaldecisionͲmakingregardingimplementationof
preventionstrategies.Researchstudieshaveshownthatproactiveintervention
strategiesimplementedbynursingstafftopromotedeliriumscreeningand
preventionhasreducedtheincidenceofdelirium(Inouyeetal.2000;Lundstromet
al.2005;Marcantonio2007),althoughthismaynotberoutinelydoneinclinical
practice.

Guidelineshavebeendevelopedtoassistclinicalstaffinhospitalstoprovide
effectiveandproactivemanagementtopatientswithdelirium.Michaudand
colleagues(2007)systematicallyidentifiedandevaluatedallavailableguidelines,
systematicreviews,randomisedcontroltrialsandcohortstudiesinordertoprovide
asetofrecommendationsfordeliriummanagement.TheDelirium:Guidelinesfor
GeneralHospitalsoutlineasetofrecommendationsbasedonresearchfor
screening,preventionandmanagementofdeliriuminhospitalisedpatients
(Michaudetal.2007).Theguidelinesprovideadviceonriskfactors,and
recommendationsregardingpreventionofdelirium,screeninganddiagnosis,and
pharmacologicalandnonͲpharmacologicaltreatmentofdelirium(Michaudetal.
2007).

Therearealsoanumberofinternationalguidelinesaddressingthemanagementof
delirium:theGuidelinesforthePrevention,DiagnosisandManagementofDelirium
inOlderPeopleinHospital(BritishGeriatricSociety2006)andthe‘Practice
GuidelinefortheTreatmentofPatientswithDelirium’(AmericanPsychiatric
Association1999).Implementationofguidelinessuchastheseisanimportantstep
toimprovethemanagementofdelirium.However,researchhasprovidedevidence
oftheinconsistencyinnotonlytherecommendedguidelinesbutintheactual
clinicalpracticeacrossdisciplines(O'Hanlonetal.2014).However,itisunclearif
nurseshavebeenmadeawareoftheseguidelinesandhowtheyareusingthe
guidelinestoinfluencetheirclinicalpractice.Thenextsectionwilldiscussguidelines
thathavebeendevelopedinAustraliaandevidenceregardingtheiruseinthe
Australiansetting.

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2.6.1DeliriumguidelinesinAustralia
InAustralia,theNationalStandardsonSafetyandQualityHealth(Australian
CommissiononSafetyandQualityHealthCare[ACSQHC])weredevelopedto
provideasetofmeasuresthatarenationallyconsistentacrosstherangeofhealthͲ
caresettings(ACSQHC2011).Standardsaredevelopedtoprovidestrictguidelines
toensuresafehighqualitycare.Therearetenstandardsthataddressvarious
aspectsofhospitalisationincluding:medicationsafety,patientidentification,clinical
handover,bloodandbloodproducts,preventingpressureinjuries,recognising
clinicaldeteriorationandpreventingfalls.Thefirststandardstatesclinicalpractice
servicesshouldbe‘adoptingprocessestosupporttheearlyidentificationand
appropriatemanagementofpatientsatincreasedriskofharm’(ACSQHC2011p.
18).Patientswhodevelopdeliriumareatgreaterriskofharmincludingthose
discussedearliersuchasfalls,increasedlengthofstayandincreasedriskof
functionaldecline.Yet,astandardrelatingtoidentificationormanagementof
peoplewithcognitiveimpairmentanddelirium,specifically,doesnotyetexist.The
ninthstandard,whichappliestorecognisingandrespondingtoclinicaldeterioration
inacutehealthͲcare,isdeemedto‘notapplytodeteriorationofapatient’smental
status’(ACSQHC2011,p.61).
 
Thestandardscurrentlyoffernoguidanceonwhattodowhenthereisasudden
changeinapatient’smentalstatus,whichisusuallyduetodelirium,despitethis
beingaseriousthreattotheirhealth.Manyresearchershaveemphasisedthata
changeinbrainfunctionisanearlymarkerofaseriousunderlyingcondition
(Flahertyetal.2007)andmentalstatusassessmenthasbeensuggestedasasixth
vitalsign(Flahertyetal.2009).Researchershavesuggestedthatdeliriumbeusedas
amarkerforthequalityofpatientcareinhospitals(Inouye,Schlesinger&Lydon
1999).DespitedeliriumnotbeingincludedintheNationalStandardsonSafetyand
QualityinHealthCare,Australianguidelinesfordeliriummanagementdoexistto
guidepractice;forexample,theClinicalPracticeGuidelinesfortheManagementof
DeliriuminOlderPeople(ClinicalEpidemiologyandHealthServiceEvaluationUnit
andDeliriumClinicalGuidelinesExpertWorkingGroup2006).Yet,comparedtothe
NationalStandardsonSafetyandQualityHealth,whicharerigirouslyimplemetedin

31
healthͲcaresettingsthroughaccreditationprocesses,theimplementationofthe
ClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeopleis
neithermonitorednorcompulsoryforhealthservices.Recentlythough,andsince
conductingthisresearch,becausetherearecurrentlynomechanismsforrequiring
bestpracticeintheAustraliansetting,ACSQHChavereleasedinformationregarding
thedevelopmentofaDeliriumClinicalCareStandard(ACSQHC2015)andresources
forprovidingsafeandhighqualitycareforpatientswithcognitveimpariment,titled
‘Abetterwaytocare’(ACSQHC2014).Theseresourceshavebeendevelopedto
guideclinicianstoimprovethecareofpeoplewithdelirium.

TheClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople
(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDeliriumClinical
GuidelinesExpertWorkingGroup2006)weredevelopedafterathoroughsearchof
theliteratureandaretheresultofthesynthesisofanumberofpreviousstudies
thatinvestigateddeliriumscreening,preventionandmanagement.The
recommendationsarebasedonresearchandexpertopinion.Theguidelines
thereforerepresentthebestavailableevidencefordeliriummanagementatthe
timeofdevelopment.However,theauthorsemphasisethatmostoftheir
recommendationsforpracticehaveemanatedfromresearchconductedinoverseas
settingsandtheyadvisecautioningeneralisingthemtotheAustraliansetting
(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDeliriumClinical
GuidelinesExpertWorkingGroup2006).Furthermore,asresearchremainsongoing
intothebeststrategiesfordeliriummanagement,theauthorsstatethatthese
guidelinesarenotadefinitivestatementonscreeningfordeliriumandthe
managementofthesyndromeandonlyprovideageneralguide(Clinical
EpidemiologyandHealthServiceEvaluationUnitandDeliriumClinicalGuidelines
ExpertWorkingGroup2006).

InordertobuildupontheClinicalPracticeGuidelinesfortheManagementof
DeliriuminOlderPeople,theAustralianHealthMinistersAdvisoryCouncil(AHMAC)
developedtheDeliriumCarePathways(AHMAC2011).TheDeliriumCarePathways
weredevelopedtoprovideclinicianswithexamplesofdifferentpatientjourneys

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andhowthesepatientscouldbemanagedinthesescenarios.Thetwodocuments
shouldbeusedinconjunctiontoprovidethemosteffectivecareforpatientswith
delirium.

TheClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeopleand
theDeliriumCarePathwaysreflectthebestavailableevidenceforthescreening,
preventionandmanagementofdelirium.However,sincedevelopmentofthese
guidingdocumentslittleresearchhasbeenundertakentoevaluatetheiruptakein
healthorganisationsinAustralia,especiallytheirusebynursingstaffandthe
implementationoftheseguidelineshasnotbeenwidelyreported(Mudgeetal.
2012).Itisimportanttoinvestigatehoworganisationshaveimplementedthe
guidelinesbecausetheguidelinesthemselveswillnotimprovetheprocessofcare
orchangetheoutcomesforpatientswhodevelopdelirium(Young&George2003).

TheimplementationoftheClinicalPracticeGuidelinesfortheManagementof
DeliriuminOlderPeopleneedstobesupportedthroughthepoliciesof
organisations.Onestudyaimedtoreviewthepresenceofpoliciesforthe
managementofbehaviouralsignsandpresenceofdeliriuminhospitalsin
Melbourne,Australia(Watsonetal.2009).Theauthorssurveyedallthepublicand
privatehospitalsinMelbournetodeterminetheextentofuseofapolicyor
proceduretoinformmanagementofdeliriuminhospitalsettings.Thestudyfurther
investigatedtheavailabilityofapolicyregardingrestraintuse,modelsofcarefor
deliriumandeducationforstaffregardingdeliriumdetectionandmanagement
(Watsonetal.2009).Theauthorsfoundthat83%ofthehospitalssurveyedhada
managementpolicyforaggressionorsevereagitation(whichisoftencausedby
delirium)andaspecificdeliriummanagementprotocolwasavailableatlessthana
thirdofthehospitalssurveyed(Watsonetal.2009).Althoughthisstudyaddressed
arangeofgapsintheevidenceregardingdeliriummanagement,uncertainties
regardingthecontentofthepoliciesusedbyhospitalsremain.Theresearchersdid
notinvestigatescreeningpoliciesfordeliriumandcognitiveimpairment.Therefore,
apaucityofevidenceaboutmanyaspectsofdeliriummanagementoutlinedinthe
ClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeopleandthe

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DeliriumCarePathwaysexists.Relativelylittleknowledgeexistsregardingthetools
orprocessesusedtodetectanddiagnosedeliriuminVictorianhospitals.Researchis
neededtoestablishwhetherstructuredprocessesareusedtoscreenanddiagnose
deliriumandwhetherprocessesareusedforthescreeningofcognitiveimpairment
generally.Thisinformationisimportantfordevelopinganunderstandingofthe
currentpoliciesandpracticesofdeliriummanagementandtoprovideaninsight
intowherehospitalprocessesandsystemsmayneedtoimprove.
 
OnlyonestudywasidentifiedthataimedtoimplementtheClinicalPractice
GuidelinesfortheManagementofDeliriuminOlderPeopleinageneralmedical
serviceinQueenslandinordertoimprovethescreening,preventionand
managementofdelirium(Mudgeetal.2012).Theresearchersimplementedmany
oftherecommendationscontainedintheClinicalPracticeGuidelinesforthe
ManagementofDeliriuminOlderPeopleincludingscreeningprocessesand
improvingeducationfordelirium.Theauthorsstatedtherewasdifficultyin
effectivelyimplementingsomeoftheenvironmentalstrategies.Theresearchers
reportednoincidencecasesofdelirium,whichisincontrastwithmanystudies
investigatingdeliriumincidence.Thescreeningfordeliriumwasonlyconducted
twiceaweekandasaresultincidentcasesofdeliriummayhavebeenmissed.
ImplementationoftheClinicalPracticeGuidelinesfortheManagementofDelirium
inOlderPeoplerecommendationsdidhelptosignificantlyreducepersistent
delirium,whichmaybearesultofbetterrecognitionbyhealthprofessionalsinthe
careteam.Theauthorsalsonotedreductionsinfallsratesduringthe
implementationperiod.Thisstudyhasshownsomeearlyimprovementsto
practicesthatresultedfromtheimplementationoftheclinicalguidelines.More
researchisneededtoinvestigatetheextenttowhichtheseguidelineshavebeen
effective.

Informationregardingcurrentmedicationmanagementguidelinesforpatientswho
developdeliriumisalsoscarce.Medicationmanagementandknowledgeofthe
mostappropriatemedicationstouseforpatientswhoareagitatedwithdeliriumis
important.Seriouscomplicationsandmedicationmismanagementcanhave

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detrimentaleffectsonolderpatients(Clegg&Young2011).Theavailabilityofa
medicationmanagementpolicyforaggressiveandagitatedpatientswithdeliriumis
integraltoencouragingtheuseofappropriatemedications.Alimitedquantityof
researchhasinvestigatedtheprescribingpatternsofmedicationsforpatientswitha
delirium.AnAustralianstudyconductedbyTropeaetal.(2009)investigatedthe
pharmacologicalmanagementofdeliriumasabaselinemeasurepriortothe
publicationoftheClinicalPracticeGuidelinesfortheManagementofDeliriumin
OlderPeople(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDelirium
ClinicalGuidelinesExpertWorkingGroup2006).Theauthorsauditedmedical
recordstodeterminewhichmedications,anddosages,werebeingadministeredto
patientswithdelirium.SincethereleaseoftheClinicalPracticeGuidelinesforthe
ManagementofDeliriuminOlderPeoplehowever,nofurtherresearchhasbeen
undertakentoinvestigatethemedicationmanagementhospitalpoliciesandthe
patternsofmedicationprescribingformanagementofdelirium.Developingan
understandingofthepoliciesandproceduresavailabletocliniciansinhospitalsand
examiningmedicalrecordstodeterminehowmedicationisbeingusedinrelationto
deliriumisimportant.Adifferencebetweencurrentandrecommendedclinical
practicemaybefound,sooneaimofthisresearchisthereforetoaddressthisgap
andtoinvestigatetheexistenceanduseofdeliriummanagementprotocolsin
hospitalsettings.

TheClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeopleare
basedonresearchintothepreventionandmanagementofdelirium.Thefollowing
sectionswilldiscussthedeliriumpreventionandmanagementstrategiesoutlinedin
theClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople.

2.6.2Deliriumpreventionandmanagementstrategies
Patientswhodevelopdeliriumareatgreaterriskofexperiencingpooroutcomes;
thereis,therefore,aneedtodetermineandimplementthemosteffectiveand
appropriatepreventionandmanagementstrategies.Earlyidentificationofrisk
factorsfordeliriumaswellasappropriatemanagementstrategiescanhelpto

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reducethepotentialforapatienttodevelopdelirium(Burns,Gallagley&Byrne
2004).Anumberofstudieshavebeenundertakentodeterminetheappropriate
methodsofdeliriummanagement(Day,Higgins&Keatinge2011;Kamholz2010;
Youngetal.2008).AccordingtoFlaherty(2006),themostimportantareasfor
deliriummanagementincludethepreventionofdelirium,avoidanceofthe
outcomesofdelirium,andreductionintheneedtophysicallyrestrainthepatient.
2.6.2.1Preventionofdelirium
Thissectionwilldiscussindetailresearchthatsupportsuseoftheprevention
strategiesrecommendedintheClinicalPracticeGuidelinesfortheManagementof
DeliriuminOlderPeople(ClinicalEpidemiologyandHealthServiceEvaluationUnit
andDeliriumClinicalGuidelinesExpertWorkingGroup2006).Deliriumisaserious
conditionthatneedstobewellunderstoodbyhealthprofessionalslookingafter
patientswiththepotentialtodevelopthesyndrome(Burns,Gallagley&Byrne
2004).Deliriumisasyndromethatcanbecausedbyanumberoffactorswhich
necessitatesbroadinterventionstrategies(Inouyeetal.2006).Therefore,multiͲ
componentinterventionsfordeliriumpreventionareimportantindelirium
management.

Themultifactorialnatureofdeliriummakesthetargetingofdeliriumprevention
interventionscomplexandrequiresseveralstrategies.Inouyeetal.(1999)identified
multiͲcomponentinterventionsfordelirium,aimedtoreduceexposureto
additionalriskfactorsandpreventdeliriumfromdevelopingduringhospitalisation.
Usingtheriskpredictivemodeldiscussedpreviously(developedbyInouyeetal.
1993),participantswereassignedalevelofrisk,basedonfourriskfactorsfor
delirium:visualimpairment,cognitiveimpairment,highbloodurea/creatinineand
severeillness(Inouyeetal.1999).Theinterventionstrategycalledthe‘elderlife
program’involvedateamofnursespecialistsandalsotrainedvolunteers(Inouyeet
al.1999).Additionalriskfactorsforthedevelopmentofdeliriumweretargeted,
withspecificinterventionsimplementedforeachriskfactor.Riskareasthatwere
targetedwere:cognitiveimpairment,sleepdeprivation,immobility,visual
impairment,hearingimpairmentanddehydration(Inouyeetal.1999).Theserisk

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factorswereaddressedusingthefollowinginterventions:anorientationboard,
earlymobilisationstrategy,encouragingtheuseofglassesandhearingaidsand
encouragingoralintake.Theinterventionresultedinareducedincidenceof
deliriumandareductioninthenumberofdays’deliriumpersisted.However,this
benefitwasonlyseeninpatientswhowereidentifiedasatintermediateriskatthe
beginningofthestudy(Inouyeetal.1999).

Furtherstudiesinvestigatingtheelderlifeprogramhavebeenconductedsinceits
developmentin1999.In2000,Inouyeadaptedtheoriginalprogramtobecomethe
‘hospitalelderlifeprogram’(HELP),notonlyaimedtopreventdeliriumbutalsoto
reducethefactorsthatleadtocognitivedecline(Inouyeetal.2000).Thehospital
elderlifeprogramprovidedcomprehensivecareforthepatientsinorderto
maintainthemataregularleveloffunctioning(Inouyeetal.2000).Severalyears
later,followingthesuccessoftheoriginaldesign,Inouyeetal.(2006)investigated
theuseofHELP,whichhadbeenimplementedin13sitesacrosstheUSAand
Canada.TheHELPwasreportedtohavehadmanybeneficialoutcomesacrossthe
sites(Inouyeetal.2006).Thisincludedprovisionofappropriatetraining,improving
patientoutcomes,enhancingnursingeducation,bothpatientandfamily
satisfactionandappearedtobecosteffective(Inouyeetal.2006).

AsystematicreviewconductedbyMilisenetal.(2005)includedsevenstudiesusing
multiͲcomponentinterventionsandaimedtodeterminebeneficialandefficient
characteristicsoftheinterventions(Bogardusetal.2003;Coleetal.2002;Coleet
al.1994;Inouye1999;Marcantonioetal.2001;Milisenetal.2001;Wanichetal.
1992).Theelementsofmulticomponentinterventionsthatappearedtobemost
effectiveindeliriumpreventionwerethosethatwouldbeconsideredbasic
elementsofdailycare(Milisenetal.2005);forexample,encouragingtheuseof
hearingaidsandglassesifapplicable,andalsomaintainingadequatehydration
(Milisenetal.2005).Thisfindingsuggeststheneedforeducationforhealth
professionalsontheimportanceofmaintainingabasiclevelofcare.Thereview
concludedthatasnursesareinfrequentcontactwithpatients,theyplayamajor

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roleinimplementingthesebasicinterventions,includingearlyrecognitionand
treatmentofdelirium(Milisenetal.2005).

InastudyconductedfollowingthesystematicreviewonmultiͲcomponent
interventions,Vidánetal.(2009)carriedoutfurtherinvestigationsonthe
implementationofamulticomponentinterventionindailypracticeinahospitalin
Madrid,Spain.Vidánetal.(2009)statedthattheHELPintervention(Inouyeetal.
2000;Inouyeetal.1999)wasdifficulttoimplementinanothercountry.Therewere
costsassociatedwiththeimplementationoftheinterventionsuchascopyrighton
protocolsandthecostsforotherstaffmembers,forwhichisoftendifficultto
obtainfundinginpublichealthͲcare(Vidánetal.2009).Vidánetal.(2009)
implementedaninterventionsimilartotheprinciplesoftheHELPinterventionbut
itdidnotrequiretheassistanceofextrastaff.Thestudyexcludedpeoplewith
deliriumonadmissionandincludedpeoplewiththepresenceofatleastonerisk
factor:cognitiveimpairment,acutediseaseseverity,visualimpairmentor
dehydration(bloodurea/creatinine>40)(Vidánetal.2009).Anassessmentwas
conductedwithinthefirst24hoursofadmissiontohospital.Aspecialistgeriatric
nurse,trainedindeliriumtookresponsibilityforimplementationofthe
intervention.TheinterventionconsistedofsimpleormultiͲcomponentactionsthat
targetedspecificriskfactorsfordeliriumandwererepeateddaily(Vidánetal.
2009).Patientswerealsoassesseddaily,usingvalidatedinstruments,forthe
presenceofdelirium.Theinterventionsuccessfullypreventedthedevelopmentof
deliriuminpatientswithnopriordelirium.However,inpatientsthathaddeveloped
delirium,theinterventionhadnoeffectontheseverityordurationoftheepisode
(Vidánetal.2009).Therefore,preventioninterventionsappeartobemoreeffective
thaninterventionsimplementedonlyoncedeliriumhasdeveloped.

Educationforhealthprofessionalsisanimportantcomponentofdelirium
preventionandmanagement.Educationofmedicalandnursingstaffcanhelpto
increasetheawarenessofriskfactorsfordeliriumandalsosymptomsexperienced
bypatients(Rockwoodetal.1994;Tabetetal.2005).Aninterventionstrategy
investigatedbyTabetetal.(2005)aimededucationalsessionsatmedicaland

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nursingstaffinordertoreducetheincidenceofdeliriumandincreaserecognition
ofthesyndrome.Twoacutewardswereincludedinthestudy.Staffononeward
receivedtheinterventionandtheotherdidnotreceivetheinterventionandhad
onlytheusualcare.TheinterventiondidnotimpactonthedayͲtoͲdaymanagement
ofdeliriumbutincreasedawarenessinstaffontheward.Staffontheintervention
wardunderwentteachingsessions,wereprovidedwithwritteninformationand
participatedingroupdiscussions(Tabetetal.2005).Thepointprevalenceof
deliriumwassignificantlyreducedintheinterventiongroupcomparedtothe
controlgroup(p<0.05),indicatinganoverallpositiveeffectonthepreventionof
delirium(Tabetetal.2005).

TheClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople
(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDeliriumClinical
GuidelinesExpertWorkingGroup2006)summarisethesepreventionstrategiesto
maketheevidenceͲbasedstrategiesclearandaccessibletohealthprofessionals.
Table3outlinesthepreventionstrategiesidentifiedinClinicalPracticeGuidelines
fortheManagementofDeliriuminOlderPeople.Littleresearchhasbeen
undertakenbyresearchersinAustraliaonpreventioninterventionsanditisnot
knownifthesestrategiesareappropriateinthissetting.Thereiscurrentlylimited
datatoshowifandhowanyofthesepreventionstrategieshavebeenimplemented
intohealthͲcareorganisationsinAustraliaandiftheyhavebeeneffective.Thenext
sectionwilldiscussthemanagementstrategiesthatareoutlinedintheguidelines
andtheevidencetosupportthesestrategies.

2.6.2.2Managementofdelirium
Thissectionwilldiscusstheimportanceofeffectivelydiagnosing,documentingand
developingamanagementplanforpatientsthatdevelopdelirium.Oncedelirium
hasbeenidentifiedpromptattentionisrequired(Burns,Gallagley&Byrne2004).
Oneofthemostimportantaspectsofdeliriummanagementistoactivelyseekand
treatthecauseofthedelirium(Burns,Gallagley&Byrne2004).Thesemaybeas
simpleaseliminatingalltheprecipitatingfactors,forexampletreatmentof

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infectionsorotherinflammatoryconditions,removalofharmfulmedicationsand
correctionofmetabolicdisturbances(Kamholz2010).Ithasbeenidentifiedby
previousresearchthatremovaloftheunderlyingcausewillusuallyresultin
resolutionofsymptomsofdelirium(Caseyetal.1996).Otherstrategies,suchas
preventingcomplicationsandsupportingthepatient’sfunctionalneeds,arealso
importantaspectsofdeliriummanagement.Medicationusemaybeoneofthe
underlyingcausesofdeliriumdevelopmentbutbecauseofthebehavioural
symptomsofdelirium,medicationsareoftenused.However,medicationsshould
onlybeusedwhenotherstrategieshavebeenineffectiveincontrollingbehavioural
symptoms(Miller2008).

Table3.Deliriumpreventionstrategies
DeliriumPreventionManagementStrategies
Ensureappropriatelighting
Provideaclockandacalendar
Encourageandassistthepatientwitheatinganddrinking(toreduceriskofdehydration
andunderͲnutrition)
Ensurethatpatientswhousuallywearhearingandvisualaidsareassistedtousethem
Optimisecommunication(forexample,useinterpretersandliaisonstaff).
Avoidpsychoactivedrugs
Encouragefamilyorcarerandfriendstovisitandbeinvolvedinpatientcare.
Promoterelaxationandsufficientsleepanddiscouragedaytimenapping.
Avoiduseofmechanicalrestraints
Avoiduseofindwellingcatheters
Avoidroomchanges(mayincreasedisorientation)
Ensurethatpainreliefisadequate
Promotecognitivestimulation
(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDeliriumClinicalGuidelinesExpert
WorkingGroup2006)

Medicationstomanagedeliriumneedcarefulassessmentfortherisksandbenefits
totheindividualpatientbeforebeingprescribedandadministered.Thereis
insufficientevidencetosupporttheuseofclearpharmacologicalapproachesinthe

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treatmentofdelirium(Kamholz2010).However,useofsomemedicationsto
stabilisebehaviourcanbeeffective.Thereareanumberofsystematicreviewson
theuseofdifferenttypesofmedicationsinthetreatmentofdelirium(Clegg&
Young2011;Lacasse,Perreault&Williamson2006;Seitz,Gill&Zyl2007).Theuse
ofbenzodiazepinesiscontraindicatedindeliriumasitmayworsensymptoms
(Kamholz2010;Lonerganetal.2009).Haloperidolisoneofthemoststudieddrug
treatmentsfordeliriumandappearstobeeffective(Kamholz2010).Although,a
recentsystematicreviewconductedbyWangetal.(2012)foundthatdespite
consistentrecommendationsfortheuseofhaloperidolinthetreatmentof
delirium,minimaldataexiststosupportitsefficacyincriticallyillpatients.
Furthermore,thereisevidencetosuggestthathaloperidolisnomoreeffectivethan
otherantipsychoticssuchasolanzapineandrispiridoneinthemanagementof
delirium(Lonerganetal.2007).

AstudyconductedbyBoettgeretal.(2011)comparedtheuseofaripiprazoleand
haloperidolinthetreatmentofdeliriumsymptoms.Resultsindicatedthatthese
drugswerebothequallyeffectiveinrelievingsymptoms(Boettgeretal.2011).
However,around19%ofpatientstreatedwithhaloperidolhadsome
extrapyramidalsideeffects.Thesesideeffectsoccurredinpatientswithhyperactive
deliriumbecausethebehaviourassociatedwithhyperactivedeliriummeantthese
patientsrequiredhigherdosesofhaloperidol.Incontrast,patientswithhypoactive
deliriumrequiredlesshaloperidolanddidnotexperienceanysideeffects(Boettger
etal.2011).Theauthorsconcludedthataripiprazolemightbejustaseffectiveas
haloperidolinthetreatmentofdelirium(Boettgeretal.2011).Recommendations
fordeliriummedicationmanagementinolderpeoplesupportthetheoryto‘start
low,goslow’,andlowdosesofhaloperidol,rispiridoneandolanzapinehavebeen
showntobeappropriate(Burns,Gallagley&Byrne2004;Lonerganetal.2007).

TheClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople
(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDeliriumClinical
GuidelinesExpertWorkingGroup2006)summarisethemedicationmanagement
strategies.However,minimalinvestigationbyAustralianresearchershasbeen

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undertakentoexploremedicationmanagementandtreatmentstrategies,inthe
Australiansetting.Thisisstrikingasthisindicatesexistenceoflittledataregarding
howpatientswithdeliriumaretreatedintermsofaddressingthecauseofdelirium,
themedicationsthattheyarereceivingandthestrategiesbeingincorporatedinto
theircare.Thisinformationwouldprovidegreaterunderstandingofthetreatment
andmanagementstrategiescurrentlyusedinhospitalsinAustraliaandcouldgive
anindicationastowhereeducationmayneedtobeimplemented.

2.7Conclusion

Thisliteraturereviewhasprovidedanoutlineanddiscussionregardingthe
definitionofdeliriumaswellasdeliriumdiagnosticcriteria.Theevidenceoutlinedin
thereviewhashighlightedtheimportanceofaccuratelyrecognisingandidentifying
patientswithadelirium.Thetoolsdevelopedtoassistcliniciansmakethisdiagnosis,
especiallytheuseoftheConfusionAssessmentMethod,wasalsoexamined.
Limitedknowledgeregardinghowcliniciansdiagnosedeliriumandtheapplicability
ofusingdiagnostictoolsintheAustraliansettingwasalsoidentifiedasagapinthe
literature.

Deliriumprevalenceandincidenceestimatesfromoverseassettingshavebeen
presentedandthelimitedamountofAustralianprevalenceandincidencedata
discussed.Theevidencepresentedinthereviewhashighlightedthataccuratedata
isrequiredtouncoverthetrueincidenceofdeliriumaswellasthefullsocialand
economiccostofdeliriumonpatientsandtheAustralianhealthͲcaresystem.

Evidenceregardingthecomplicationsassociatedwithdeliriumandthesubsequent
pooroutcomesforpatientsthatdevelopdeliriumwasoutlined.Patientsinthe
AustralianhealthͲcaresettingwhodevelopdeliriummaybeunnecessarily
experiencingthesecomplicationsasaresultofpoorrecognitionanddiagnosis.
Patientscanexperiencebothphysicalandpsychologicaleffectsasaresultof
delirium,includingfalls,pressureinjuriesandfunctionaldecline.Thelackof

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Australiandataontheoutcomesofpatientswhodevelopeddeliriumwasidentified
inthereviewandrequiresfurtherresearch.

Evidencerelatingtothecausesandriskfactorsrelatedtodeliriumhasbeen
outlinedinthisliteraturereview.Anumberofhypothesesabouthowdelirium
developsinolderpatientswereexamined.Riskfactorsthathavebeenassociated
withthedevelopmentofdelirium,includingbothpredisposingandprecipitatingrisk
factorswerediscussed.Theimportanceofsynthesisingevidenceofriskfactorsin
anyoneparticularsettingwasalsoidentified.However,knowledgeofriskfactorsin
individualhospitalsettingsisanimportantaspectofdeliriumcarethatneeds
furtherresearch.Thedevelopmentanduseofriskpredictionmodelswasalso
reviewed,butlimiteddataoftheuseofriskpredictionmodelsinAustraliahas
highlightedagapinevidencerelatedtotheirapplicabilityinthissetting.

ThedevelopmentoftheClinicalPracticeGuidelinesfortheManagementofDelirium
inOlderPeople,andmorerecentlytheDeliriumCarePathways,wasdiscussed.The
importanceoftheseguidelinesduetothelackofadeliriumcarestandardwasalso
identified.Thelackofdataregardingtheuseandimplementationofclinicalpractice
guidelinesinAustralianhospitalshasbeenidentified.Onlyafewstudieshave
investigatedtheimplementationofpolicyandproceduresbasedoninformation
availableintheguidelines.Thereisaneedtoinvestigatethecurrentpoliciesused
byhospitalsaswellastheclinicalpracticethatisoccurringinhospitals.This
informationwillprovidevaluableinsightsintohowdeliriumiscurrentlymanaged
andwhereeducationandtrainingmayneedtobetargeted.Thereisaneedto
providegreatercohesionintheeverydayclinicalmanagementofdelirium.

Tosummarise,itisclearthattherearesignificantgapsinresearchinAustralia
regarding:theuseofdiagnostictoolsfordeliriumdiagnosis,identificationof
predisposingandprecipitatingriskfactors,useofriskpredicationmodels,
measurementofoutcomesforpatients,useofpreventionandmanagement
strategies,andmedicationsadministeredduringanepisodeofdelirium.Theseare
gapsthatrequirefurtherresearchintheAustraliancontext.

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Chapter3ͲMethods
3.1Introduction
Thischapterpresentsthemethodsusedforthisresearch.Thepurposeofthestudy
andaimsaredescribed.Themethodsusedineachofthethreephasesofthe
researchwillbeoutlinedindetail.Forthefirstphaseoftheresearch,asystematic
reviewmethodologywasusedtoidentifytheriskfactorsforincidentdeliriumin
medicalinͲpatients.AcaseͲcontrolretrospectiveauditwasundertakeninthe
secondphaseoftheresearchtoexaminethecharacteristicsofpatientswho
developedincidentdeliriumaswellasdescribecurrentcarepractices.Finally,inthe
thirdphaseoftheresearch,asurveywasconductedtogatherdataaboutthe
policiesandproceduresusedinhospitalsinMelbourne,Australia,toidentifyand
managepatientswhodevelopdelirium.Adescriptionofeachofthestudysettings,
thestudypopulationsandresearchquestionsaddressed,aswellastheindividual
toolsusedfordatacollectionineachphasearealsopresented.

3.2Researchpurpose
Theoverallpurposeofthisresearchwastocontributetothelimitedevidencebase
abouttheriskfactors,clinicalcharacteristicsandmanagementofincidentdelirium
inhospitalisedgeneralmedicalpatientsinAustralia.

Thefollowingaretheoverallaimsoftheresearch.
1. Systematicallyreviewtheevidenceforriskfactorsrelatedtothe
developmentofincidentdeliriumingeneralmedicalpatients.
2. DescribethecharacteristicsofmedicalinͲpatientswhodevelopincident
deliriumduringhospitalisation,includingdemographiccharacteristics,
potentialriskfactors(predisposingandprecipitating),residencypriorto
admissionandoutcomesforpatients(includingdischargedestination,
lengthofstayinhospitalandmedicationtreatment).
3. Examineanddescribethecurrentstateofdeliriummanagementinthe
acutehospitalsetting.

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3.3Researchphases
AmultiͲphasedesign,involvingthreephases,wasusedtoaddresstheoverallaims
oftheresearch.Phase1involvedasystematicreviewoftheevidencetoidentifyrisk
factorsforthedevelopmentofincidentdeliriuminmedicalinͲpatientsintheacute
caresetting.Theevidenceidentifiedfromthisreviewwasusedtoinformthe
secondphaseoftheresearch.

Phase2wasacaseͲcontrolretrospectiveauditofmedicalrecordsofpatientswho
developedincidentdeliriumduringhospitalisation,andamatchedcontrolgroupof
patientsthatdidnotdevelopdelirium.Theauditfocusedonidentifyingthe
characteristicsofpatientswhodevelopeddelirium,includingevidenceoftherisk
factorsidentifiedinthesystematicreview.

Thethirdandfinalphaseofthestudyinvolvedsurveyingkeyinformantsfrom
hospitalsinMelbourne,Australiatoidentifythedeliriummanagementpoliciesand
procedurescurrentlyinuseinhealthͲcareorganisations.ReferagaintoFigure1for
anoutlineofthephasesofthestudyandhoweachphaseaddressthestudy’s
overallaims.

Phase1    Phase2   Phase3



Figure1.Phasesoftheresearchproject
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3.4Phase1ͲSystematicreview
3.4.1Researchdesign
Asystematicreviewwasconductedaspartofthisresearchbecausetherewereno
existingsystematicreviewsthatspecificallyexaminedriskfactorsforincident
deliriumingeneralmedicalpatients.Theaimofasystematicreviewistoidentify,
appraiseandsynthesiseempiricalevidenceinordertoansweraparticularresearch
question(Higgins&Green2011).Systematicreviewsassistresearcherstoconsider
notonlytheresultsofoneormorestudiesbuttoproducemorereliablefindingsof
multiplestudiesthatcanbeusedtoinformdecisionmaking(JoannaBriggsInstitute
2011).MetaͲanalysiscanalsobeusedwhenstudiesaresufficientlysimilar.MetaͲ
analysisisastatisticalprocessthatallowsthecombinationofresultstoproducean
overallstatistic(Higgins&Green2011).Systematicreviewscanbeparticularly
usefulinexaminingtherelationshipbetweenriskfactors.Thereviewtherefore
helpedtoexaminetherelationshipbetweenincidentdeliriumanditsriskfactorsin
themedicalinͲpatientpopulation.Figure2representstheprocessofasystematic
reviewtofilter,synthesiseandproducequalityfindingsspecifictoaparticulartopic.



 



Figure2.Processofasystematicreview

3.4.2Systematicreviewprocess
Theprocessofasystematicreviewisstructuredandinvolvesmanyreplicable
proceduresundertakeninaseriesofsteps.TheJoannaBriggsInstitute(JBI)review
methodologywasusedinthisreview(JoannaBriggsInstitute2011).Priorto
undertakingthereview,theauthorunderwenttrainingthroughtheJoannaBriggs
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InstituteonhowtoundertakeaJBIsystematicreview.ConsistentwithJBI
systematicreviewmethodology,asystematicreviewprotocolwasdevelopedand
submittedtoJBIforapproval(Culletal.2012)(Appendix1).Thestepsundertaken
toconductthesystematicreviewwillnowbeoutlined.

3.4.2.1Framingtheresearchquestion
Thefirststepinconductingthesystematicreviewinvolvedframingtheresearch
question.Researcherscanusetoolstohelpdevelopadescriptiveandanswerable
researchquestion.PICOisamnemonicusedtodeveloparesearchquestionby
dissectingtheproblemintocomponentpartsandrestructuringitsoitiseasytofind
theanswers(JoannaBriggsInstitute2011).ThePICOmnemonicwasutilisedto
assistinthedevelopmentoftheresearchquestionforthisreview.Belowiseachof
theelementsofthePICOtoolusedtoassistindevelopmentoftheresearch
question.

P–Population.Thepopulationthatistobeexaminedneedstobeclosely
consideredandbasedoninformationgainedfrompreviousliterature.Asagehas
beenfoundtobeariskfactorfordelirium,thissystematicreviewassessedstudies
thatexaminedadults(definedasbeing18yearsorabove)admittedtoanacute
generalmedicalsetting.Theageofpatientstobeincludedwasnotrestrictedto
olderadultsinordertobeinclusiveofallpotentialstudiesthatmayhave
investigatedtheincidenceofdeliriuminyoungeradults.

I–Interest(phenomenaofinterest).Theinterest(orthephenomenaofinterest)is
thesubjectthatisbeingexplored.Forthisresearch,thephenomenonofinterest
wasriskfactorsthatmaycontributetodevelopmentofincidentdelirium.

CͲComparison(orControl).ThecomparisoncomponentofPICOexaminesthe
comparisonbetweengroupsonthedependantvariableorinterventionoutcomes.
Forthisresearch,studiesthatcomparedpatientswhodevelopeddeliriumduring
hospitalisationtopatientswhodidnotdevelopdeliriumwereexamined.

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
O–Outcome.Theoutcomecomponentrelatestotheparticularoutcomebeing
assessed.Theincidenceofdeliriumasrelatedtoindividualriskfactorswasthe
outcometobeexaminedinthissystematicreview.

Therefore,afterconsideringallthecomponentsofthePICOmnemonic,the
researchquestionwasformulatedas:
Whatriskfactorsareassociatedwithincidentdeliriuminadultpatientsduringan
acutemedicalhospitalisation?
Morespecifically,thereviewobjectivewas:toidentifythebestavailableevidence
regardingthefactorsassociatedwithdeliriuminadultpatientsadmittedtoacute
medicalfacilities.

3.4.2.2Developingtheaimofthesystematicreview
Followingdevelopmentoftheresearchquestion,theoverallaimsandobjectivesof
thereviewweredeveloped.Theaimofthesystematicreviewwas:
Toexploreanddescriberiskfactorsrelatedtothedevelopmentofdeliriuminacute
generalmedicalpatients.Thatis,toidentifywhichfactors(bothpredisposing
and/orprecipitating)contributedtoincidentdeliriuminhospitalisedadultsinan
acutegeneralmedicalsetting.

3.4.2.3Developingtheprotocol
Beforecommencingthesystematicreview,aprotocolconsistentwithJBI
methodologywasdevelopedandsubmittedtoJBIforreviewandapproval.The
protocolforthisreviewwasapprovedbyJBIpriortocommencementofthe
systematicreviewandwaspublishedintheJBILibraryofSystematicReview
Protocols(Culletal.2012)(Appendix1).

3.4.2.4Inclusionandexclusioncriteria
Inclusionandexclusioncriteriacanvaryamongreviewsandaredependentonthe
reviewquestion.Mostimportantly,inclusionandexclusioncriteriaareusedto

48
determinethestudiesthatmaybeeligibleforinclusioninthereview.Included
articlesshouldclearlystatethetypesofdesigns,thepopulationunderinvestigation,
thephenomenaofinterestandtheoutcomestobeconsideredforthereview.

Typesofparticipants
Thisreviewincludedstudiesthatinvestigatedadults(definedas18yearsand
above)whowereadmittedtoanacutemedicalsetting(e.g.generalmedicalunits,
strokeunits,shortstayunitsandneuroͲmedicalunits)whowerenotdeliriouson
admissionasassessedusingavalidassessmentmethodonadmission(inorderto
differentiateincidentdelirium)butwhodevelopedincidentdeliriumduring
hospitalisation.
Thereviewexcludedpatientswhowere:
x Criticallyillandadmittedtoaspecialistunite.g.,ICUorCCU
x Admittedforanytypeofsurgery(includingpatientswhohadasurgical
interventionduringhospitalisation)
x Admittedforalcoholrelatedreasons
x Admittedtoapsychiatricfacility
Thesepatientswereexcludedinordertodeterminefactorsthatmaybeexclusive
tothemedicalinͲpatientsetting.

Phenomenaofinterest
Thisreviewincludedstudiesthatevaluatedanyriskfactors(includingpredisposing
andprecipitatingfactors)thatmayhavecontributedtothedevelopmentofincident
delirium.

Typesofoutcomes
Thisreviewincludedstudiesthatinvestigatedincidenceofdeliriumasrelatedto
individualriskfactors.

Typesofstudies
Thisreviewincludedbothexperimentalandepidemiologicalstudydesigns,
including:nonͲrandomisedcontrolledtrials,quasiͲexperimental,beforeandafter

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studies,prospectiveandretrospectivecohortstudies,caseͲcontrolstudiesand
analyticalcrosssectionalstudies.OnlystudiespublishedinEnglishwereconsidered
forinclusion.StudiespublishedfromJanuary1996untilJuly2012(dateofliterature
search)wereconsideredforinclusioninthisreview.Thereviewincludedstudies
publishedfromJanuary1996inordertosynthesiserelevantquantitativestudies
publishedafterElieetal.’s(1996)systematicreviewondeliriumriskfactorsin
medical,surgicalandpsychiatricsettingsinordertohavethemostrecentevidence
andtoenablecomparisoninfindings.

3.4.2.5Searchstrategy
ConsistentwithJBImethodology,athreeͲstepsearchstrategywasutilisedinthis
review.Thesearchstrategyaimedtoidentifybothpublishedandunpublished
studies.ThethreeͲstepprocessisoutlinedbelow:
1. AninitialsearchofMEDLINEandCINAHLwasundertakentoidentifyand
understandthemaintextwordscontainedinthetitlesandabstracts,andof
theindextermsusedtodescribearticles.
2. Asecondsearchusingallidentifiedkeywordsandindextermswasthen
undertakenacrossrelevantdatabases.
3. Thereferencelistsofallidentifiedreportsandarticleswerethensearched
foradditionalstudies.

Belowisalistofthekeywordsusedandthedatabasessearched.

Keywordsusedtosearchdatabaseswere:
Ͳ riskfactorORriskfactors
Ͳ predisposingfactors
Ͳ precipitatingfactors
Ͳ dementiaorcognitiveimpairment
Ͳ urinarytractinfection
Ͳ pneumonia
Ͳ sepsis

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Ͳ delirium
Ͳ acuteconfusion
Ͳ acuteconfusionalstate
Ͳ confusion
Ͳ medical
Ͳ hospitalinͲpatient
Ͳ medicalinͲpatient
Ͳ medicaladmission
Ͳ hospitalisationorhospitalization

Thedatabasessearchedusingthesetermswere:
Ͳ Medline
Ͳ CINAHL
Ͳ PsycInfo
Ͳ CochraneLibrary
Ͳ JoannaBriggsInstitute
Ͳ InformitHealthcollection
Ͳ ProquestHealthandMedical
Ͳ Embase
Ͳ Scopus

Thesearchforunpublishedstudiesincluded:
Ͳ ProquestDissertationandThesis
Ͳ Mednar

JBILibraryofSystematicReviewsandtheCochraneLibraryweresearchedfor
similarsystematicreviewsthatcouldbepotentialsourcesofprimarystudies.
Universitylibrariansassistedinthedevelopmentofthesearchstrategyforthe
systematicreview.ThefinalsearchstrategyisdetailedinAppendix2.


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3.4.2.6Identifyingpotentialstudies
Thelistofpotentialstudiesidentifiedinthesearchstrategywasthenassessed
basedonthetitleandabstract,againsttheinclusionandexclusioncriteria.Alarge
numberofstudieswereexcludedinthisprocess.Studiesthatpotentiallyfitthe
inclusioncriteriawerethenretrievedasfulltextandthestudywasreviewedin
furtherdetail.Studiesthatdidnotmeettheinclusionwerethenexcluded.The
remainingstudieswereincludedinthereview.

3.4.2.7Assessingthemethodologicalqualityofstudies
Studiesthatmetallinclusioncriteriawerethenassessedformethodologicalquality.
Thisisanimportantstepinthereviewprocessbecauseinordertoproducethe
mostreliablefindings,studieswithpoorqualityshouldnotbeincluded(Joanna
BriggsInstitute2011).Forthissystematicreviewthestandardisedcriticalappraisal
instrumentsfromtheJoannaBriggsInstituteMetaͲAnalysisofStatisticsAssessment
andReviewInstrument(JBIͲMAStARI)(Appendix3)wasusedtodeterminestudy
quality.Specifically,thetoolhelpstoassessstudyqualitybydeterminingtheriskof
biasinthestudydesign,thewaythestudywasconducted,andtheanalysisofthe
results.Priortoinclusioninthereviewtwoindependentreviewersassessed
retrievedstudiesformethodologicalquality.Findingsregardingqualityofthe
studiesincludedinthereviewarepresentedintheresultschapter.

3.4.2.8Extractingthedata
Dataextractionreferstotheprocessusedbytheresearchertosourceandrecord
relevantresultsfromtheoriginalresearchstudy(JoannaBriggsInstitute2011).Data
extractedfromtheoriginalresearchstudiesincludedparticipantinformation,the
phenomenonbeingexaminedandtheresultsofthestudies.Datamustbeextracted
systematicallyusingstandardiseddataextractioninstruments.Dataforthisreview
wereextractedfromincludedstudiesusingthestandardisedJBIͲMAStARIdata
extractiontool(Appendix4).TheJBIdataextractiontoolforcomparativecohort
andcaseͲcontrolstudieswasused.Datawereextractedfromstudiesthatreported
possibleriskfactorsforpatientsthatdevelopeddelirium,aswellaspatientswithno

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delirium.Eveniftheresultsforpossibleriskfactorswerenotsignificant,datawere
extractedsothatitcouldbecomparedtosimilarstudies.Whendatawerereported
inpercentagesonly,itwasnecessarytocalculateexactnumbersusingthereported
numberofparticipantsineachgroupinorderforthedatatobeenteredintothe
metaͲanalysissoftware.Whenreportedoutcomedatawereinsufficient,authors
werecontactedtoobtaintheoriginaldataset.

3.4.2.9Datasynthesis
Synthesisofdatacaneitherbedescriptive(narrativesynthesis)orstatistical(metaͲ
analysis).MetaͲanalysisisastatisticaltechniqueforcombiningthefindingsfrom
independentstudies(Higgins&Green2011).TheoverallgoalofmetaͲanalysisisto
combinetheresultsofpreviousstudiesinordertoarriveatasummaryconclusion
aboutaparticularbodyofresearch.Itcanincreasetheprecisionoftheestimate
andprovidesagreaterchanceofdetectingastatisticallysignificantrealeffect
(JoannaBriggsInstitute2011).However,inorderforgeneralisationofresultstobe
valid,studiesincludedinthemetaͲanalysisshouldbesimilartoeachother.The
mainareasthatshouldbecomparableinclude:clinical(similarpatient
characteristics),methodological(outcomesmeasuredthesameway),andstatistical
(outcomesmeasuredusingcomparablescales)(Higgins&Green2011).

Forthisresearch,thequantitativedataextractedfromthestudieswere(where
appropriate)pooledinstatisticalmetaͲanalysisusingJBIͲMAStARI.Allresultswere
subjecttodoubledataentry.Effectsizeswereexpressedasoddsratioandtheir
95%confidenceintervalswerecalculatedforanalysis.Heterogeneitywasassessed
statisticallyusingthestandardchiͲsquareandalsoexploredusingsubgroup
analysesbasedonthedifferentstudydesignsincludedinthereview.Where
statisticalpoolingwasnotpossiblethefindingsarepresentedinnarrativeform
includingtablesandfigurestoaidindatapresentation.

3.4.3Ethicalconsiderations
EthicsapprovalwasnotrequiredinordertoconductPhase1oftheresearch.

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3.5Phase2ͲCaseͲcontrolstudy:retrospectiveaudit
3.5.1Researchdesign
AcaseͲcontrolstudydesignwasusedforPhase2oftheresearch.Aretrospective
analysisofmedicalrecordsofpatientsaged18yearsandoveradmittedtoanacute
medicalsettingandcodedfordeliriumatthestudysiteovera2Ͳyearperiod(1stJan
2012–31stDecember2013)wasundertaken.CaseͲcontrolstudiesareimportantfor
helpingtoyieldimportantscientificfindingsinashortperiodoftime(Rothman,
Greenland&Lash2008;Schulz&Grimes2002),whichwasnecessaryduetothe
timeconstraintsofthisdoctoralresearch.IncaseͲcontrolstudies,studygroupsare
definedbyoutcome.Researcherslookbackintimetoascertaineachperson’s
exposurestatus(Rothman,Greenland&Lash2008).Forthisresearchtheoutcome
examinedwasthepatient’sdevelopmentofdelirium,andthepossibleriskfactors
thatledtothisdevelopment.Furthermore,anauditofmedicalrecordsspecifically
examiningrecommendationsintheClinicalPracticeGuidelinesfortheManagement
ofDeliriuminOlderPeople(ClinicalEpidemiologyandHealthServiceEvaluationUnit
andDeliriumClinicalGuidelinesExpertWorkingGroup2006)providedan
understandingofcurrentpracticesandprocessesusedinthemanagementof
patientswithdelirium.Theclinicalrecordsauditexaminedtheprocessesofcarefor
patientswhodevelopdelirium.Riskfactorsidentifiedinthesystematicreview
helpedinformdecisionsaboutwhichriskfactorstoexamineinthecaseͲcontrol
clinicalrecordsaudit.

3.5.2AimsofthecaseͲcontrolstudy
TheaimsofthecaseͲcontrolclinicalrecordsauditwereto:
1. Describethecharacteristicsofmedicalpatientswhodevelopdeliriumduring
hospitalisation,includingdemographiccharacteristics,potentialriskfactors
(predisposingandprecipitating),residencypriortoadmission,outcomesfor
patientsincludingdischargedestination,lengthofstayinhospitaland
medicationtreatment.

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2. Describedeliriummanagementofmedicalpatientsinanacutehospital
setting.

Table4providesexamplesoftheresearchquestionsandhypothesesaddressedin
thecaseͲcontrolretrospectiveaudit.Anextensivelistoftheresearchquestions
examined,variables,hypothesesandstatisticaltechniqueusedisprovidedin
Appendix5.

Table4.Examplesofresearchquestionsandhypotheses
Researchquestion Hypotheses
Whatriskfactorsaremost
commonlyassociatedwith
incidentdeliriuminthemedical
patientpopulation?

Apatientwithadiagnosisofdementiawillhavea
greaterlikelihoodofdevelopingdeliriumthana
patientwithnodementia.
Apatientwithacognitiveimpairmentwillhavea
greaterlikelihoodofdevelopingdeliriumthana
patientwithnocognitiveimpairment.
Whatistheaverageageof
patientswhodevelopdelirium
comparedtopatientswhodonot
developadelirium?
Patientswhodevelopdeliriumwillbeolderthan
patientswhodonotdevelopdelirium.

Whataretheclinicaloutcomes
forpatientswhoexperiencea
deliriumcomparedtopatients
whodonot?
Patientswhodevelopdeliriumwillexperiencemore
adverseeventscomparedtothosewhodonot
developdelirium.

3.5.3Theresearchsetting
ThemedicalrecordsofpatientsadmittedtoanymedicalsettingatthehealthͲcare
organisation(network)researchsitewereaudited.Thestudysitewasapublic
healthtertiaryhealthͲcareorganisation(network)comprisedofsevenhospitals.
Threeofthesevenhospitalshaveanemergencydepartmentandasaresultonly
thesethreehospitalswereincludedinthisstudy.Thesitesarepublic,acutecare
hospitalsthatserviceanurbanregionofMelbourne,Australia.Table5outlinesthe

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approximatenumberofpatientbedsavailableateachsiteandthenumberof
medicalpatientsthatstayedovernightfortheyear2011/12(theclosestyeartothat
ofdatacollection).

Table5.Approximatebednumbersandhospitaladmissionsperhospital
(NationalHealthPerformaceAuthority2013)*bednumbersvarywithseasonaldemand

3.5.4Studypopulation
Thetargetcasepopulationwerepatientsaged18years(inordertodetermineage
rangeofadultpatientsinthemedicalsettingwhodevelopdelirium)andoverwho
hadbeenadmittedtoamedicalunit(forexample:medicalwardsincluding
respiratory,gastrointestinal,renal,neurological,cardiacaswellasshortstayand
RapidAccessMedicalUnits(RAMU))withnoevidenceofadelirium,andwho
developedincidentdeliriumduringhospitalisation.Amatchedcontrolgroupof
patientswasalsoselectedandthesewerepatientsthatdidnotdevelopincident
delirium.

3.5.5Sampleandsamplingapproach
3.5.4.1Patientswithdelirium
Afterdischarge,patientmedicalrecordswerereviewedbysupportservicesand
codedaccordingtothediagnosesmadeduringhospitalisation.Thereportof
patientswhowerecodedfordeliriumduringhospitalisationwasobtainedfromthe
healthͲcareorganisation’sdecisionsupportservicesdepartment.Thereport
containedthepatientrecordnumbers,thedatesofdischargeandthetypeof
admission(e.g.medical)enablingtherelevantrecordstoberetrievedviatheonline
patientrecordsystemcalledClinicalPatientFolder(CPF).CPFisanelectronic
Hospital Numberofhospitalbeds Medicalovernightadmissions2011/12
Hospital1 Approx.200Ͳ500* 11,903
Hospital2 Approx.200Ͳ500* 16,546
Hospital3 Approx.100Ͳ200* 7,869

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storagesystemformedicalrecords;followingapatient’sdischarge,therecordsfor
thatadmissionarescannedelectronicallyandfiledinseparateelectronicfoldersfor
thespecificadmission.Eachadmissiontohospitalissortedintoseparatefolders
anddated.RecordsscannedintoCPFincludeallprogressnotes,emergency
progressnotes,admissionforms,assessmenttools,medicationchartsanddischarge
summaries.Theaccesstoeachrecordismonitoredandonlyavailabletobeviewed
bystaffmembers.

Recordsofthepatientscodedfordeliriumwerethenassessedtoconfirmwhether
ornotthepatientmettheinclusioncriteria.Allrecordsmeetingthefollowing
inclusionwerecloselyreviewedandaudited:

Inclusioncriteria
x Patientsaged18yearsoroveronadmission(todeterminetheappropriate
agerangeofpatientswhomdevelopdelirium).
x Patientsadmittedtoageneralmedicalunitbetween1stJanuary2012and
31stDecember2013.
x Patientsdiagnosedwithdeliriumduringadmissionand/oradischarge
episodecodefordelirium.
Exclusioncriteria
x Patientsdiagnosedwithdeliriumintheemergencydepartmentorshowed
signsofdelirium(suchasconfusion)
x Patientswithdeliriumtremensordrugandalcoholintoxication.
x PatientsadmittedtoICUorCCU(fromtheemergencydepartment),a
psychiatricorsubͲacutefacility,surgicalpatients,andpatientswhohad
surgeryduringadmission.

3.5.4.2Patientswithnodelirium(controlgroup)
Retrospectiveanalysisofarandomsampleofmedicalrecordsofpatientsnotcoded
fordeliriumandadmittedtoanacutemedicalsettingovera2Ͳyearperiod(1st
January2012–31stDecember2013)wasalsoundertaken.Recordnumbersfor

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thesepatientswerealsoobtainedfromthehealthͲcareorganisation.Thedecision
supportservicesdepartmentatthehealthͲcareorganisationusedarandom
numbergeneratortoidentifythepatientsinthecontrolgroup.Therandom
functionusediscalledNEWID.Thisfunctionisusedtoselectarandomsampleof
casesbasedononeormorevariables.Thesevariablesincludedonlypatients
admittedtoamedicalsetting,andnotcodedfordelirium.

Inordertodeterminecriteriaformatchingthegroups,recordsofcontrolpatients
wereretrievedfollowingcompletionoftheauditofdeliriumpatients.Theagerange
ofpatientswithdeliriumwasultimatelyusedasthecriterionfortheselectionofthe
nonͲdeliriumcontrolgroup.Patientsinthedeliriumgroupwereallovertheageof
42,andthereforearandomsampleofpatientsgreaterthanorequalto42yearsof
agewithoutacodefordeliriumwasretrieved.

Aftergenerationoftherandomsample,controlswereassessedagainstthesame
inclusionandexclusioncriteriainordertohaveamatchedcontrolgroupof
patients.Oncetherequirednumberhadbeenretrieved,samplingwascomplete.
3.5.4.3Samplesizepowercalculations
OntheadviceoftheUniversitystatistician,theapproximateratioofpatientmedical
recordstobesampledwastwocontrolrecordsperdeliriumrecord,inorderto
achievepowerofapproximately80%todetectadifferenceinthetwogroups.The
numberofpatientsneededforthestudywascalculatedusingapoweranalysiswith
theassistanceofastatisticianatDeakinUniversity.Usingsomeriskfactorsthat
havebeenpreviouslyidentifiedassignificant(e.g.,dementia)forthedevelopment
ofdeliriumindifferentpopulations,theminimumnumbersofparticipantsrequired
todetectasignificantdifferencebetweengroupswascalculated.Theriskfactors
usedwere;dementia,becauseitisacommonriskfactoridentifiedinallsettings,
anduseofbenzodiazepinesinordertodeterminetheimpactofmedicineuseon
deliriumincidence.Inordertoassessoutcomedifferencesbetweenthetwogroups,
previouslyidentifiedlengthofstaydifferencewasalsousedtocalculatesufficient
samplesize.

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Dementia
Inthesystematicreview,dementiawasfoundtobeasignificantriskfactorforthe
developmentofincidentdelirium.Priordataindicatestheprevalenceofdementia
amongcontrolsis0.15(Fick,Agostini&Inouye,2002).Ifthetrueoddsratiofor
diseaseinexposedsubjectsrelativetounexposedsubjectsistwo,samplesize
estimatessuggeststudying151casepatientsand302controlpatientstobeableto
rejectthenullhypothesisthatthisoddsratioequalsonewithprobability(power)
0.8.TheTypeIerrorprobabilityassociatedwiththetestofthisnullhypothesisis
0.05.AnuncorrectedchiͲsquaredstatisticwillbeusedtoevaluatethisnull
hypothesis.Table6presentsthesamplesizecalculationstodetectsignificancein
dementia.

Table6.Samplesizecalculationstodetectsignificanceindementiabetweencases
andcontrols.
Dementia
OddsRatio Cases Controls
2.0 151 302
2.2 113 226
2.5 81 162
power0.8,p=0.05fornullhypothesis,prevalenceofdementiaamongcontrols
0.15


Benzodiazepines
Datainapreviouslyidentifiedstudy(Marcantonio,1994)indicatethatthe
prevalenceofbenzodiazepineuseamongcontrolswas0.08.Ifthetrueoddsratio
fordeliriuminexposedsubjectsrelativetounexposedsubjectsisthree,samplesize
estimatessuggeststudying84casepatientsand168controlpatientstobeableto
rejectthenullhypothesisthatthisoddsratioequalsonewithprobability(power)
0.8.Table7presentsthesamplesizecalculationstodetectsignificanceinuseof
benzodiazepines.


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Table7.Samplesizecalculationstodetectsignificanceinbenzodiazepineuse
betweencasesandcontrols
Benzodiazepines
OddsRatio Cases Controls
3 84 168
2.5 129 258
power0.8,p=0.05fornullhypothesis,prevalenceofbenzodiazepinesamongcontrols
0.08

Lengthofstay
Inapreviouslyidentifiedstudy(McCusker,Cole,Dendukuri&Belzile,2003)the
lengthofstaywithineachsubjectgroupwasnormallydistributedwithstandard
deviation14.Ifthetruedifferenceinthecaseandcontrolmeansis7,samplesize
calculationssuggeststudying14casesubjectsand28controlsubjectstobeableto
rejectthenullhypothesisthatthepopulationmeansofthecaseandcontrolgroups
areequalwithprobability(power)0.8.TheTypeIerrorprobabilityassociatedwith
thetestofthisnullhypothesisis0.5.Table8presentsthesamplesizecalculations
todetectsignificanceinlengthofstay.

Table8.Samplesizecalculationsfordifferencesinlengthofstay
Lengthofstay
Truedifferenceof
means
Cases Controls
7 14 28
5 27 54
3 75 150
2 169 338
power0.8,p=0.05fornullhypothesis,standarddeviationwithineachsubject
group14

3.5.4.4Samplesize
Theabovecalculationswereusedtodeterminetheapproximatenumberof
patientsneededforthestudy.Patientrecordswereretrieveduntilapproximate
numberswerereached.Thesamplesizeobtainedfromoneyear(2012)ofpatients
thatdevelopeddeliriumwas79cases.Asdeterminedbythesamplesize
calculations,thiswasnotsufficienttodetectasignificantdifferenceinthetwo

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groups.Inordertofulfiltherequirednumberstodetectsignificantdifferencesin
thecaseandcontrolgroupsitwasnecessarytoincludeanadditionalyearof
patients(2013).Finalnumbersarereportedintheresultschapter.

3.5.6Datacollection
Astructuredaudittool(Incidentdeliriumclinicalrecordsaudittool)wasusedto
extractdatafrommedicalrecords(Appendix6).Thetoolwasadapted,with
permission,fromatooloriginallydevelopedbyTropea,Slee,Holmes,Gorelikand
Brand(2009)fordeliriumresearchthatfocusedonthemedicationsadministeredto
patients.Thedevelopmentoftheincidentdeliriumclinicalrecordsaudittoolwas
informedusingtheClinicalPracticeGuidelinesfortheManagementofDeliriumin
OlderPeople(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDelirium
ClinicalGuidelinesExpertWorkingGroup2006).Questionsinthetoolrelatedto
cognitiveassessment,deliriumdetectionandmanagementofdeliriumwerebased
onrecommendationsoutlinedintheguidelines.Forexample:guideline1.5.1states
‘Aformalcognitivefunctionassessment,(whichmayincludetheuseofastandard
cognitivescreeningtool)shouldbeperformedonallolderpeople(aged65yearsor
older)aspartoftheroutineadmissionprocesstoallhealthͲcaresettings.’Onthe
basisofthisrecommendationthequestionincludedintheaudittoolwas‘Wasa
cognitivetestperformedonadmission?Ifsowhattestwasused?’.Ifthepatient
wasyoungerthan65years,‘notapplicable’wasrecordedforthisquestion.

Toaidindatacollectiontheaudittoolwascustomisedintoadigitalform,created
usingthe‘TapForms’(©2013TapZappSoftwareInc)applicationonaniPad.‘Tap
Forms’isamobilepersonalinformationmanagertoolfortrackingpersonaldata
andideas.‘TapForms’usesSQLitetostoreandmanagedatainasafeandsecure
environment.Theapplicationallowstheusertocreateandchangetoolsusedfor
theuser’srequirements.Thestructuredaudittoolwasdevelopedintoaformon
theiPadforeaseofuseandtoassistwithdataoutput(Appendix7).Tapforms
collatesdatatakenfromeachofthecollectedrecordsandgeneratesthe

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informationintoa.csvdatafilethatcanbeexportedintoMicrosoftExceland
subsequentlyintoIBMStatisticalPackagefortheSocialSciences(SPSS).

Inordertoassessusabilityandappropriatenessofthetool,itwaspreͲtestedona
randomsampleof10patientsdischargedpriortoJanuary2012.Thetoolwasthen
furtherrefinedandchangedwhereappropriateinordertoreflecttheinformation
availableinthemedicalrecords.Thisincludedaddingquestionsrelatingtothe
patient’spriorfallshistory,mobilityandcontinence.

Datacollectedfromeachofthemedicalrecordsincluded:
x Demographicdata:age,gender,diagnosisonadmission,residencypriorto
admission,presenceoffunctionalimpairment(asassessedbytheKatzIndex
ofIndependenceinActivityofDailyLivingusinginformationinthemedical
history),lengthofstayinhospital,placeofdischarge.
x Patient’slevelofcognitionasdescribedbyadmittingphysician/nurse(oras
reportedbypatient’sfamilymembers),and/orrecentMiniMentalState
ExamScore,ifavailable.
x Riskfactors(includingpredisposingandprecipitating),asinformedbythe
resultsofthesystematicreview,allknownriskfactorsfordeliriumandtheir
presenceforeachpatient.Thisincludedprecipitatingfactorsthatmayhave
occurredpriortodeliriumdevelopment.
x Forpatientsnotdiagnosedwithdelirium:anysuspectedsignsofdelirium
werenoted.
x EvidenceofwhethercurrentpracticewasconsistentwiththeClinical
PracticeGuidelinesfortheManagementofDeliriuminOlderPeople.The
auditwasusedtoexaminethefollowingclinicalpractice:
o Theassessmentofriskfactorsfordelirium.Wasatoolusedtoassess
deliriumrisk?
o Detectionofdelirium:Howwasdeliriumdiagnosed,wasavalidtool
used?Detectionofcognitiveimpairment:Wasabaselinecognitive
functionassessmentsuchastheAbbreviatedMentalTest(AMT)or

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theMiniMentalStateExam(MMSE)performedonadmission?Was
theredocumentationofarecentchangeincognitivefunction?
o Ifdeliriumwasdiagnosed,wasacareplanimplementedfordelirium
management?
o Preventionofdelirium:Werepreventativestrategiesputintoplace?
o Managementofdelirium:identificationofcause,managementof
symptoms,andpreventionofcomplications.Wascauseofdelirium
identified?Whatstrategieswereusedtomanagedelirium?
o Dischargeplanningandfollowup:Wasinformationregarding
deliriummadeavailableforpatientsandfamilies?Whatfollowup
monitoringwasimplemented?Wascounsellingconsideredfor
peoplewhohaddelirium?

Thedatawereobtainedusingtheentirepatientmedicalrecordfortheadmission
episodeunderexamination.Thestudentresearcherundertookdatacollectionfor
thisphaseoftheresearchoveraneightͲmonthperiod,fromAugust2013toMarch
2014.Datacollectionceasedwhentherequirednumberofparticipantshadbeen
reached.Followingdatacollection,datafileswereexportedfromtheauditformon
theiPadapplication‘TapForms’(©2013TapZappSoftwareInc).Thedatawerefirst
checkedforerrors,specificallylookingforvaluesthatfelloutsidetherangeof
possiblevaluesforavariable.Errorsormissinginformationweresubsequently
correctedifdetected.EvidenceofmissingdatapromptedareͲreviewofthemedical
recordtoobtainthemissinginformation.Everyeffortwasmadetoensuremissing
datawerecollected.Asaresult,thereisminimalmissingdataforthisstudy.Fora
smallnumberofpatientscertaindocumentationwasmissingfromtheirfilein
whichcase,fortherespectivevariable,acodetoindicatethedatawerenot
availablewasenteredintothefield.

3.5.7Dataanalysis
DatafromtheiPadwereexportedasa.csvfileintoMicrosoftExcel©andthen
importedintothestatisticalprogramIBMSPSS(StatisticalPackagefortheSocial

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Sciences)Version22.0.Thedatawereextractedusingtheincidentdeliriumclinical
recordsaudittoolandweresummarisedandanalysedusinganumberofstatistical
methods.UsingIBMSPSSthedatawerereviewedformissingdata.Variablesin
SPSSwereexaminedandadjustedbasedontheprogramrequirementsfor
statisticalanalysis.Variablessuchasthediagnosisofdeliriumweredefinedand
assignedlabels.Ifapatienthadbeendiagnosedwithdeliriumduringadmission
theywerelabelledwitha1.Ifthepatientdidnothaveadeliriumtheywerelabelled
witha0.ThiswasusedforallvariablesthathaddichotomousYes=1/No=0
answers.

Dataweresummarisedandanalysedusinganumberofstatisticalmethods.Firstly,
thedatawereexploredutilisingdescriptivestatisticstoanalyseageandgender
dataaswellasfrequenciesofotherdemographiccharacteristicsofpatientsinboth
thecaseandcontrolgroups.Bivariateanalysiswasthenconductedtoexplorethe
relationshipbetweencategoricalvariables.ChiͲsquarewasusedtoexplorethe
relationshipandthedifferencesamongcategoricalvariables.TheYates’Correction
forContinuityvaluewascalculated,whichcompensatesfortheoverestimationof
thechiͲsquarevalue,whenusedwithatwobytwotable(Pallant2013).The
relationshipsbetweenpotentialpredisposingandprecipitatingfactorsofincident
deliriumwereexamined,aswellastheoutcomespatientsexperienced.Variables
wereinitiallyexploredusingcrosstabulationtodetermineiftheproportionof
patientswithavariable(e.g.,dementia)wassignificantlydifferentbetweenthe
caseandcontrolgroups.ResultsofthechiͲsquaretestsincludedtheoddsratioand
thecorrespondingpvaluewiththesignificancelevelsetatpч0.05.The95%
confidenceintervalwasalsoexpressed.The95%confidenceintervalistherangeof
valuesthatwecanbe95%confidentencompassesthetruevalueoftheoddsratio
(Pallant2013).Theoddratiorepresentsthechangeinoddsofbeinginoneofthe
categoriesofoutcomewhenthevalueofapredictorincreasesbyoneunit
(Tabachnick&Fidell2013).Iftheconfidenceintervaldoesnotcontain1,thenthe
resultwillbesignificant.Iftheconfidenceintervaldoescontain1,theoddswould
notbesignificantaswecouldnotruleoutthatthetrueoddsratiowas1,indicating
equalprobabilityofbeingacaseorcontrol.

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
Whenexploringdifferencesinmeanscoresbetweengroupstheindependent
samplestͲtestwasused.Thiswasusedtocomparethemeanagesofpatientsinthe
caseandcontrolgroups.ResultsofthetͲtestswereinterpretedaccordingto
Levene’sTestsforequalityaseitherequalvarianceassumed,orequalvariancesnot
assumed.Ifthesignificancevalueforequalvariancesassumedislargerthan0.05,
thenequalvarianceisassumedbetweenthetwogroups.Ifthesignificancereading
islessthan0.05,thenthevariancesforthetwogroupsarenotthesame,andthen
equalvarianceisnotassumed(Pallant2013).Thecorrespondingresultsbasedon
equalitywerethenusedastheoutcome.Thesignificancevalue,meandifference
and95%confidenceintervalofthedifferencefortheindependentsamplestͲtests
arereportedintheresults.

Multivariatelogisticregressionmodellingwasusedtoanalysetherelationship
betweenmultipleindependentvariablesandincidentdelirium.Logisticregression
providesanindicationoftherelativeimportanceofeachpredictorvariableorthe
interactionamongthepredictorvariables(Pallant2013).Thus,inorderto
determinetheoverallinteractionbetweenindependentvariablesandincident
delirium,aswellastodeterminetherelativeimportanceofeachpredictorvariable,
logisticmodellingwasusedtotestvariablesandidentifyfactorsindependently
relatedtoincidentdelirium.Selectionofpredictorsforthemodelwasbasedupon
theresultsofthechiͲsquareanalysisandonlyvariablesthatshowedasignificant
relationshipwithdeliriumwereused.Logisticregressionwasthereforeperformed
onallvariablesshowninthebivariateanalysisusingchiͲsquare/tͲtesttohaveapͲ
value<0.1(Abbott2014).

Themultivariateanalysisgeneratedfactorsthatremainedsignificantlyrelatedto
incidentdeliriumwhenadjustingforpossibleinteractionsbetweenallofthe
factors.Themodelwasthenadjustedbyremoving,oneatatime,factorsthatwere
notrelatedtoincidentdeliriumwithapͲvalue>0.1.Thelogisticregressionwas
thenreͲperformedwiththefactorremoved.Again,thelogisticregressionresults
showedwhichfactorsremainedsignificantlyrelatedtoincidentdeliriumwhen

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adjustingforpossibleinteractionsbetweentheremainingvariables.NonͲsignificant
factorsweresubsequentlyremovedoneatatime.Thisstepofremovingone
variablethatwasnotsignificantlyrelatedtoincidentdeliriumatatimewas
undertakenuntilallremainingfactorsreachedasignificantvaluep<0.1,givingthe
finallogisticregressionmodel.

Theadjustedoddsratios,95%confidenceintervalsandpvaluesforthelogistic
regressionmodellingarepresentedinthenextchapter.Table9presentsasample
oftheresearchquestions,hypotheses,thevariablesassessedandthestatistical
teststhatwereusedforeachquestion.Acomprehensivetablecontainingthese
elementsispresentedinAppendix5.

Table9.Researchquestionsandstatisticaltestsused
Question Variables Hypothesis Statisticaltest
Istherea
relationship
betweenageand
developmentof
delirium?
Age–continuous:agein
years(meanageof
groups)
Deliriumdiagnosis–
categorical:YesorNo
Advancedageis
relatedtothe
developmentof
delirium.
Independent
samplestͲtests
Istherea
relationship
betweenpast
historyanddelirium
diagnosis?
PastHistoryͲcategorical:
e.g.Dementia,
Hypertension:Yes/No
DeliriumDiagnosis–
categorical:Yes/No
Theremaybea
relationship
betweensomepast
historydiagnosis
anddeliriumbut
notothers.
ChiͲsquare
testfor
independence
Whatprecipitating
factorspredictthe
likelihoodthata
patientwilldevelop
deliriumduring
admission?
DependentVariable:
Delirium–categorical
Yes/No
Independentvariables:
ͲCategoricalUseofIDC,
UseofRestraints,and
GivenBenzodiazepine
duringadmission.
ͲContinuousvariable:
Sodiumonadmissionand
SodiumDay3of
admission
TheuseofIDC,
restraintsandbeing
given
benzodiazepinesis
significantlyrelated
toincident
delirium.
Logistic
regression

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3.5.8Ethicalconsiderations
TheethicalguidelinesandprinciplesassetoutintheNationalStatementonEthical
ConductinHumanResearch(NationalHealthandMedicalResearchCouncil
[NHRMC]2007)andtheAustralianCodefortheResponsibleConductofResearch
(theCode)(AustralianGovernment2007)wereadheredtointhisstudy.In
conductingthisstudy,anumberofethicalissueswereconsideredandaddressed.
FormalethicsapprovalwasobtainedfromboththeHumanResearchEthics
CommitteeatDeakinUniversityandthehealthorganisationwheremedicalrecords
wereobtained.EthicalapprovallettersareavailableintheAppendix8.
3.5.7.1Consent
Consenttoviewmedicalrecordswasnotobtainedfromindividualpatients.A
waiverofconsentfromtheethicscommitteewassoughtandapprovedforthe
auditofmedicalrecords.Duetothenatureofretrospectivedatacollection,itwas
impracticaltoseekconsentfromallpatientswhosemedicalrecordswere
examined.
3.5.7.2Confidentiality
Duringdatacollection,thenameofthepatientwhosemedicalrecordwasbeing
examinedwasomitted.Patientidentificationnumberswereassignedtoeach
patientduringdatacollection.Onlytheallocatedrecordnumberwasavailablewith
eachpatient’sextracteddata.Thepatientidentificationnumbersobtainedfromthe
healthorganisationwerestoreddigitallyinapasswordͲprotectedfile.InordertoreͲ
identifyrecordsfromwhichdatahadbeenextracted,theallocatedrecordnumbers
werestoredinaseparatefilewiththecorrespondingpatientidentifiernumber.This
helpedwhenitwasnecessarytogobacktoaparticularrecordifinformationwas
missing.Furthermore,thepatientsandalsothehealthorganisationhavenotbeen
identifiedthroughthereportingoftheresults.
3.5.7.3Datastorage
Alldataormaterialscollectedandprocessedhavebeensecurelyarchivedand
storedinaccordancewithDeakinUniversitypoliciesandprocedures.AsperDeakin
University's"codeofgoodpracticeresearch”thedatawillbekeptforaminimumof

67
sixyearsafterpublication.Anyinformationindigitalformwillbedeletedafterthis
sixyears(thisincludes:auditforms,SPSSspreadsheets,otherspreadsheets,
graphs,anddescriptivedata)andhardcopyinformationwillbeshreddedusinga
securedisposalservice.DatacollectedusingtheiPadwasprotectedduringdata
collectionbyusingapasswordtogainaccesstotheiPad.Thispasswordwasonly
accessiblebythestudentresearcher.TheiPadwasalsostoredsecurelyinalocked
cabinetfollowingdatacollection.Datafilescontaininginformationcollectedonthe
iPadduringtheauditwerestoredinapasswordͲprotectedfolderonthestudent
researcher’suniversitycomputerinalockedofficeatDeakinUniversity.

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3.6Phase3ͲDeliriummanagementsurvey
3.6.1Researchdesign
InPhase3oftheresearch,asurveywasconductedtoinvestigatethepoliciesand
procedurescurrentlyutilisedinhospitalsinMelbourneinrelationtodelirium
screeningandmanagement.Aspreviouslydiscussedinthereviewoftheliterature,
thescreeningprocessesfordeliriumandcognitiveimpairmentwasnotaddressedin
thesurveyconductedbyWatsonetal.(2009).Consequentlytoaddressthisgap,
screeningprocesseswereexploredinthepresentstudysurvey.Thesurveymethod
waschosenforthisphasebecauseitisaneffectivewaytogatherinformationabout
aparticulartopic(Bruce,Pope&Stanistreet2008)anddatawererequiredfroma
numberofhealthͲcareorganisations.Thesurveywasusedtogatherdatarelatedto
howhospitalsareaddressingdeliriummanagementataprocedureandprotocol
level.
3.6.2Aimofthesurvey
ToexamineanddescribedeliriummanagementinacutehospitalsinMelbourne,
includingtheuseoftheClinicalPracticeGuidelinesfortheManagementofDelirium
inOlderPeople.
3.6.3Researchsettingandparticipants
KeyrepresentativesfromallpublicandprivatehospitalsinMelbourne,identified
fromtheVictorianDepartmentofHumanServicespublicwebsite“Melbourne
MetropolitanHospitalsandHealthServicesLocations”(2013),wereinvitedto
participateinthestudy.Hospitalsprimarilyprovidingservicesforpaediatrics,
obstetrics,gynaecology,psychiatry,anddayprocedureandpalliativecareunits,
wereexcluded.
3.6.4Studysample
ThetargetpopulationwereExecutive/DirectorsofNursingateachofthepublicand
privatehospitalsinMelbourne.Thedetailsoftherelevantpersonnelwere
identifiedfromhospitalwebsitesorbycontactingthehospitaltoobtainthedetails
oftherelevantpersonnel.

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3.6.5Datacollection
3.6.5.1Datacollectioninstrument
Astructuredsurveytool(Appendix9)wasdevelopedfollowingareviewofthe
literatureandwasfurtherinformedbytheClinicalPracticeGuidelinesforthe
ManagementofDeliriuminOlderPeople(ClinicalEpidemiologyandHealthService
EvaluationUnitandDeliriumClinicalGuidelinesExpertWorkingGroup2006).The
surveybuiltonthetoolconductedbyWatsonetal.(2009)toexploreareasnot
coveredinWatsonetal.’ssurvey.Forexample,theWatsonetal.(2009)surveydid
notincludequestionsregardingtheassessmentofpatients’cognitiononadmission.
Thecurrentsurveyaddressesthisbyaskingifthereisapolicyorpartofanexisting
policythatstatesacognitiveassessmentshouldbeperformedonadmission.

Theareasofinquiryincludedthefollowing:
x Doyoucurrentlyhaveapolicyregardingdeliriummanagementinyour
organisation?
x WasthispolicydevelopedwiththehelpoftheClinicalPracticeGuidelinesfor
theManagementofDeliriuminOlderPeopleortheDeliriumCarePathway
developedbytheVictorianandAustralianGovernment?
x Doesthepolicyoutlinetheneedtoconductabaselinecognitivefunction
assessmentonallpatientsovertheageof65?Ifso,whattoolissuggested?
x Whattools,ifany,arerecommendedforusetoassessfordelirium?
x Arethesetoolsreadilyavailabletostaffmemberstouse?Andistraining
providedtoencouragetheiruse?
x Whatpharmacologicalmanagementisrecommendedbytheprotocol?
x Areriskfactorsfordeliriumassessedinallolderpatientsadmittedtothe
acutesetting?

3.6.5.2Datacollectionprocedure
TheExecutive/DirectorofNursingateachhospitalinMelbournewasemailedto
explainthestudyandtoseekapprovalforinclusionofthehospital/healthservice.
Theemail(Appendix10)containedacopyoftheplainlanguagestatementandthe

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survey.Intheemail,aninvitationwasincludedfortheDirectorofNursingto
nominatekeyinformantswithintheorganisationtorespondtothesurveyduringa
phoneinterviewwiththeresearcher,orviathereturnofthesurveybyemail.
Contactwasthenmadebytheresearcherviaemailwiththenominatedkey
informant/stosupplythemwiththeplainlanguagestatement,acopyofthesurvey,
inviteparticipationand,iftheywereagreeable,tonegotiateasuitabletimeto
conductaphoneinterview.Formalverbalconsentwasobtainedfromthe
participantatthebeginningofthephoneinterviewandwasrecordedusingan
audiorecordingdevice.Participantswerealsogiventheoptionofcompletingthe
surveyonthecomputerandsubmittingitviaemailorsendingitviapostalservices.
Followupemailsandphonecallswereundertakentoremindparticipantsto
completethesurvey.
3.6.6Dataanalysis
ResponsedataforthesurveywereenteredintothestatisticalprogramIBMSPSS
Version22.0.Theseresponsesweresummarisedusingdescriptivestatistics,
includingfrequenciesandpercentagesofhospitalsthathadadeliriummanagement
protocolaswellasotherproceduresfordeliriummanagement.
3.6.7Ethicalconsiderations
TheethicalguidelinesandprinciplesassetoutintheNationalStatementonEthical
ConductinHumanResearch(NHMRC)andtheAustralianCodefortheResponsible
ConductofResearchwereadheredto.Inconductingthisstudy,anumberofethical
issueswereconsideredandaddressed.Formalethicsapprovalwasobtainedfrom
boththeHumanResearchEthicsCommitteeatDeakinUniversity,andwhen
requested,atthehealthorganisationstakingpartinthesurvey.Ethicalapproval
lettersareavailableintheAppendix(Appendix8).
3.6.7.1Consent
Surveyparticipantswereprovidedwithaparticipantinformationdocumentinthe
formofaplainlanguagestatement(Appendix11)priortoconsentingtoundertake
thesurveyinordertoprovidethemwithinformationnecessarytomakeadecision
regardingtheirinvolvementintheresearch.Participantsgaveverbalconsentto

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participateinthesurveywhentheinterviewwasbeingundertakenoverthephone.
Ifthesurveywasreturnedbyemail,consentwasimplied.
3.6.7.2Confidentiality
Participant’snameswerenotrecordedwhencompletingthesurvey,onlytheirrole
withintheorganisation.Theindividualresponsesofparticipantsorhealth
organisationarenotidentifiablethroughtheaggregatedreportingoftheresults.
3.6.7.3Datastorage
Alldataormaterialscollectedandprocessedhavebeensecurelyarchivedand
storedinaccordancewithDeakinUniversitypoliciesandprocedures.Datacollected
forthesurveyhasbeensecurelystoredinapasswordͲprotectedfolderonaDeakin
Universitycomputer.Hardcopiesofthemailedsurveysarestoredinalockedfiling
cabinetinalockedofficeatDeakinUniversity.AsperDeakinUniversity's"codeof
goodpracticeresearch”thedatawillbekeptforaminimumofsixyearsafter
publication.Anyinformationindigitalformwillbedeletedafterthistime(this
includesSPSSspreadsheetsanddescriptivedata)andhardcopyinformationwillbe
shreddedusingasecuredisposalservice.



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3.7Summaryofmethods
Thischapterhasprovidedadescriptionofthemethodsusedtoundertakethis
research.InordertoaddresstheaimsoftheresearchamultiͲphaseresearchdesign
wasnecessary.Allthreephasesoftheresearchhavebeenoutlined.Adetailed
descriptionofthesystematicreviewprocesswaspresentedwithsufficientdetailto
allowthereviewtobereplicatedinfutureresearch.Thestepsusedtoundertake
thecaseͲcontrolstudyhavebeenoutlined.Thecalculationofsamplesizes,howthe
sampleincludingcasesandcontrolswasidentified,thedevelopmentofthetool
usedfordataextractionandthestatisticalmethodsusedfordataanalysishave
beenpresented.Finally,thedevelopmentanddistributionofthedelirium
managementsurveyhasbeendescribed.Ethicalconsiderationsforeachofthe
threephasesofthestudyhavealsobeendiscussed.Thefollowingchapterswill
reportontheresultsofthethreephases,provideaninͲdepthdiscussionofthe
findingsoftheresearchandtheimplicationsofthefindingsforpractice,education
andresearch.



 73
Chapter4ͲResults
4.1Introduction
Thischapterpresentstheresultsofthethreephasesofthestudy.Firstly,theresults
ofthesystematicreviewwillbereportedincludingthemetaͲanalysisandnarrative
synthesis,followedbytheresultsofthecaseͲcontrolstudy,andfinallytheresultsof
thedeliriummanagementsurvey.

4.2Phase1ͲSystematicreviewresults
Thesearchstrategy,thecharacteristicsofincludedstudies,areviewofthe
methodologicalqualityoftheincludedstudies,andtheresultsofthemetaͲanalysis
andnarrativesynthesiswillbepresented.
4.2.1Searchresults
Theinitialsearchyielded6,056resultsincludingduplicates(Table10).Afterremoval
ofduplicates(n=2,978),3,020referenceswerereviewedandexcludedbasedon
informationcontainedinthetitleandabstract.TheremainingfiftyͲeightarticles
wereretrievedandthefulltextofeachwasassessedforeligibilitybytwo
researchers;48articleswereexcluded,becausetheydidnotmeettheinclusion
criteria.Ninepublicationsmetalltheinclusioncriteriaandwereincludedfor
analysis.Twopublications(Wakefield1996&2002)wereincludedasonestudy;
onewasaPhDthesisandtheotherthepublishedarticlefromthestudy.Referto
Figure3foraflowdiagramofsearchresults.Anoutlineofthesearchstrategyis
presentedintheAppendix2.







 74
Table10.Databasesearchresultsforsystematicreview
Database Records
Medline 967
Cinahl 336
PsycInfo 350
InformitHealthcollection 3
ProquestHealthandMedical 400
Embase 1760
Scopus 2173
ProquestDissertationandThesis 33
Mednar 34
Total 6056
Duplicates 2978
Total(withduplicatesremoved) 3078



















Figure3.Flowdiagramofthestagesofsearching
Recordsidentifiedthrough
databasesearching
(n=6,056)
Duplicaterecordsremoved
(n=2,978)
Titleandabstractrecords
screened
(n=3,078)
Recordsexcluded
(n=3,020)
FullͲtextarticlesassessedfor
eligibility
(n=58)
FullͲtextarticlesexcluded
(n=48)
Studiesincludedinquantitative
synthesis
(n=10)
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4.2.1.1.Excludedstudies
Themainreasonforstudyexclusionwasfailuretoassessthepresenceofdelirium
onadmission.Itwasunclearifpatientshadbeenadmittedwithprevalentdelirium.
Thisresultedinaninabilitytodifferentiatebetweenincidentandprevalentdelirium
inthereportingofresults.Anotherreasonforexclusionwastheadmissionof
patientstosurgicalorintensivecareunits.Appendix12detailsthereasonfor
exclusionofeachstudyforwhichthefulltextwasretrieved.

4.2.2Studycharacteristics
CharacteristicsoftheincludedstudiesaresummarisedinTable11.Moststudies
originatedfromNorthAmerica,twowerefromtheUnitedKingdomandonefrom
Colombia.Allstudiesinvestigatedmedicalpopulationsusingeithercohortstudies
orcaseͲcontrolstudydesigns.Alloftheincludedstudiesscreenedforandexcluded
patientswithdeliriumonadmission.Theinstrumentsusedtodiagnosedeliriumas
wellassomeofthemainriskfactorsinvestigatedarepresented.Moststudiesused
theConfusionAssessmentMethod(CAM)toassessdelirium.Onlyonestudyused
theNEECHAMconfusionscaletoassessdelirium.Scalesusedtomeasureeachrisk
factorarealsopresentedinTable11.Forexample,theMiniMentalStateExam
(MMSE)wasusedtoassesscognitiveimpairmentinfourofthestudies.







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Table11.CharacteristicsofStudiesIncludedintheSystematicReview
Authors Year Location Sample
size(n)
Delirium
assessment
tool
RiskFactors Risk
factor
measure
Alagiakrishnan
etal.
2009 Canada 132 CAM Cognition
Functioning
MiniͲCog
ADLscale
Campbelletal. 2011 USA 147 CAM Cognition SPMSQ
Francoetal. 2010 Colombia 291 CAM&DRSͲ
R98
Cognition MMSE
Inouyeand
Charpentier
1996 USA 196 CAM UseofIDC
Useof
Restraints
Dehydration

Jonesetal. 2006 USA 491 CAM Cognition
Illness
severity
MMSE
APACHE
McAvayetal. 2007 USA 416 CAM Depression GDS
O’Keeffeand
Lavan
1996 UK 100 DAS&DSMͲ
3
Depression
Dementia
GDS
BDRs
Wakefield 2002
1996
USA 332 NEECHAM Cognition
Depression
MMSE
GDS
Wilsonetal. 2005 UK 100 CAM&
DSMͲ3
Cognition
Depression
Illness
Severity
MMSE
GDS
APACHE
Note.CAM–ConfusionAssessmentMethod.DSM–DiagnosticandStatisticalManualofMental
Disorders.MMSE–MiniMentalStateExam.IDC–IndwellingCatheter.GDS–GeriatricDepression
Scale.DASͲDeliriumassessmentscale.APACHEͲAcutePhysiologyandChronicHealthEvaluation,
ADLscale–KatzIdexofindependenceinActivitiesofDailyLiving,SPMSQ–ShortPortableMental
StatusQuestionanaire,BDRS–BlessedDementiaRatingScale
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4.2.3Methodologicalquality
Alloftheincludedstudieswereassessedformethodologicalqualityusingthe
JoannaBriggsInstitute(JBI)CriticalAppraisalTool(Appendix3).Thistooladdresses
studyqualityintermsofminimisationsofbiasinrelationtoselectionofcasesand
controls,identificationofconfoundingfactors,assessingoutcomesusingobjective
criteria,andusingappropriatestatisticalanalysis.Tobeconsideredforinclusion,a
studyshouldmeetmostoftheninequestions.Figure4presentsthefrequencywith
whichstudiesmetthecriteriaontheJBICriticalAppraisalTool.

AllstudiesincludedinthereviewwereprospectivecohortorcaseͲcontrolstudies.
Ofthese,twostudiesinvolvedsecondaryanalysisofpreviousstudies(Jonesetal.
2006;McAvayetal.2007).Eightstudies(Alagiakrishnanetal.2009;Campbelletal.
2011;Francoetal.2010;Inouye&Charpentier1996;Jonesetal.2006;McAvayet
al.2007;O'Keeffe&Lavan1996;Wilsonetal.2005)wererepresentativeofthe
populationasawholeastheyinvestigatedallpatientsthatwereadmittedintothe
hospitalduringaparticulartimeperiod(Question1JBIappraisaltool).Onestudy
investigatedonlymalepatientsandthuswasdifficulttocomparetootherstudies
andtheresultswerenotrepresentativeofthepopulationasawhole(Wakefield
2002).Allincludedstudiesusedconveniencesampling,recruitingpatientsadmitted
tohospitalandacutelyill.Noneofthestudiesprovidedajustificationforsample
sizeusingapoweranalysis.Studysamplesrangedfrom100Ͳ491.

Allofthestudiesusedavalidmeasureofdelirium(includingCAMandNEECHAM
confusionscales)toselectthecases(Question8JBIappraisaltool–Areoutcomes
measuredinareliableway?).Mostarticlesreportedthatriskfactorsfordelirium
wereinvestigated,butdidnotdocumentpossibleconfoundingfactors(Question4
JBIappraisaltool).Onlytwoarticlesreportedthatconfoundingfactorswere
identifiedandoutlinedthestrategiesusedtoaddressthese(Inouye&Charpentier
1996;McAvayetal.2007).

Inmoststudiespossibleriskfactorsfordeliriumwereassessedusingvalidand
reliabletoolsincluding:theMiniMentalStateExam(MMSE)totestforcognitive
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impairment(Francoetal.2010;Jonesetal.2006;McAvayetal.2007;Wakefield
1996&2002);theKatzIndexofIndependenceinActivitiesofDailyLiving(Katzetal.
1970)forfunctionalimpairment(Alagiakrishnanetal.2009;O'Keeffe&Lavan1996;
Wakefield1996&2002;Wilsonetal.2005);theAcutePhysiologyandChronic
HealthEvaluation(APACHE)forseverityofillness(Inouye&Charpentier1996;Jones
etal.2006a;McAvayetal.2007;Wilsonetal.2005);theGeriatricDepressionScale
(GDS)fordepression(McAvayetal.2007;O'Keeffe&Lavan1996b;Wakefield1996
&2002;Wilsonetal.2005);andtheBlessedDementiaRatingScale(BDRS)toassess
fordementia(Jonesetal.2006;O'Keeffe&Lavan1996).Commonuseofscales
enabledcomparisonstobemadebetweenstudies.Incaseswherethesetoolswere
notusedtheauthorsreliedondocumentationofaconditionbyamedical
practitionerinthemedicalrecords.Noneoftheincludedstudiesreportedthe
outcomesofpatientswhohadwithdrawnfromthestudy(Question6JBIappraisal
tool)andfollowͲupbeyondthehospitalisationofthepatientwasnotreported
(Question7appraisaltool).Tablesreportingthecriticalappraisalresultsforeach
studycanbefoundinAppendix13.







Figure4.Criticalappraisalofincludedstudies

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4.2.4Resultsofincludedstudies
Overall,therewere1,990participantsofwhich320developeddelirium.Thisgives
anoverallincidencerateof16%.Theriskfactorsinvestigatedinthestudiesare
presentedinTable12.However,onlyriskfactorsidentifiedbymultiplestudieswere
pooledforanalysis.

Table12.Riskfactorsexaminedinincludedstudiesinsystematicreview
Study Riskfactorsidentified 
Alagiakrishnan
etal.(2009)
Age
Criticalillness
Hearingimpairment
Abnormalminicog
score
Dementia
Malegender
Cognitiveimpairment
Functionalimpairment
Stroke
Visualimpairment
Campbelletal.
(2011)
Age
Malegender
Anticholinergic
medication
Cognitiveimpairment
Francoetal.
(2010)
Acuterenalfailure
Malegender
Yearsofeducation
Visualimpairment
Age
Pneumonia
Urinarytractinfection
Cognitiveimpairment
Useofabladder
catheter

Inouyeand
Charpentier
(1996)
Concurrentillness
Medications
Iatrogenicevents
Lengthofhospital
admission
Immobility

Jonesetal.
(2006)
Age
Yearsofeducation
Gender Dementia
O’Keeffeand
Lavan(1996)
Abnormaltemperature
Dementia(hxcognitive
impairment)*
Elevatedserumurea*
SevereIllness*
Alcohol
Abnormalserum
sodium*
Dependentin>2ADLs
Hypo–albuminaemia
LongͲtermcarepatient
Malegender
Age>80years
Abnormalwhitecell
count
Depression
VisualImpairment
(*Reachedsignificance,used
inpredictionmodel)
McAvayetal.
(2007)
Antipsychotic
medication
Depression
Functionalstatus
Malegender
Bloodureanitrogen
>18
Dementia
Principlediagnosis(lung
disease,pneumonia,heart
failure,heartdisease,
cancer,diabetes)
Cognitiveimpairment
Hearingimpairment
Yearsofeducation
Visionimpairment
Severeillness(APACHE
score>16)
Wakefield
(1996&2002)
Activitylevels
DementiaYearsof
education
Functionalimpairment
Cognitiveimpairment
Medications
Pain
Bloodureanitrogen
Depression
Infectionondayof
admission
Visualimpairment
Wilsonetal.
(2005)
Age
PlasmalevelsofIGFͲ1
Cognitiveimpairment
MaleGender
Depression
Severeillness(APACHE
11>8)
Note.APACHE–AcutePhysiologyandChronicHealthEvaluation,ADLs–ActivitiesofDailyLiving
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4.2.5MetaͲanalysis
Followingassessmentforheterogeneityoftheincludedstudies,itwaspossibleto
conductmetaͲanalysesonthefollowingriskfactors:dementia,functional
impairment,malegender,age>80years,visualimpairmentandpneumonia.These
factorsweremeasuredwiththesamemeasurementtoolsandthuswereeasily
comparable.Eachfactorwasexaminedintermsofitsimpactontheincidenceof
deliriuminthemedicalpopulation.

4.2.5.1Dementia
Fourarticlesreporteddataregardingtheimpactofdementiaonthedevelopment
ofdelirium(Alagiakrishnanetal.2009;McAvayetal.2007;O'Keeffe&Lavan1996;
Wilsonetal.2005).Studieswereonlyincludediftheyexaminedthenumberof
patientswithdementiawhodevelopedadeliriumcomparedtothenumberwhodid
notdevelopdelirium.ThechiͲsquaretestresultforheterogeneitywasnot
significant(p=.84),indicatingstudieswerestatisticallyhomogenousand
appropriatetoundertakemetaͲanalysis.Figure5presentstheforestplot
incorporatingfixedeffectsMantelͲHaenszelOddsRatiofordementia.Theweight
foreachstudyisindicatedinthefigureandthesumofalltheweightsequals100%.
ThestudyconductedbyMcAvayetal.(2007)hadthegreatestcontribution
(43.63%)tothemetaͲanalysis.Theresultsforallfourstudiesarepresentedinthe
forestplot.Theoverallanalysisindicatedthatadiagnosisofdementiais
significantlyrelatedtodevelopmentofincidentdelirium(Z=5.49,OR4.06,p
<.0001),witharelativelynarrowconfidenceinterval,suggestinggreateraccuracyof
theeffectsize.Findingssuggestthatpatientswithdementiahadgreateroddsof
developingdeliriumcomparedtopatientswithnodementia.
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
Figure5.Forestplotoftheimpactofdementiaondevelopmentofincidentdelirium

4.2.5.2Functionalimpairment
Threeofthestudiesreporteddataregardingtheimpactoffunctionalimpairment
onthedevelopmentofdelirium.Studieswereonlyincludediftheyexamined
patientswithafunctionalimpairment,asmeasuredbyKatzIndexofIndependence
inActivitiesofDailyLiving(Katzetal.1970),whodevelopedadeliriumcomparedto
patientswhodidnotdevelopdelirium.ThechiͲsquaretestresultforheterogeneity
wasnotsignificant(p=.57),indicatingstudieswerestatisticallyhomogenousand
appropriatetoundertakemetaͲanalysis.Figure6presentstheforestplot
incorporatingthefixedeffectsMantelͲHaenszelOddsRatioforfunctional
impairment.Theweightforeachstudyisindicatedinthefigureandthesumofall
theweightsequals100%.ThestudyconductedbyO’KeeffeandLavan(1996)had
thegreatestcontribution(43.75%)tothemetaͲanalysis.Theresultsforallthree
studiesarepresentedintheforestplot.Overallanalysisindicatedthatfunctional
impairmentissignificantlyrelatedtodevelopmentofincidentdelirium(Z=2.02,OR
1.75,p<.04).Patientswithfunctionalimpairmenthavea75%increasedlikelihood
ofdevelopingincidentdeliriumcomparedtopatientswithnofunctional
impairment.

Anotherstudy(Wakefield1996&2002)examinedtherelationshipbetween
functionalimpairmentanddelirium.However,Wakefield(1996&2002)only
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includedmalepatients,thusitcouldnotbeincludedinthemetaͲanalysis.
Wakefield(1996&2002)alsousedtheKatzIndexofIndependenceinActivitiesof
DailyLiving(Katzetal.1970)tomeasurefunctionalimpairmentandidentifiedthat
patientswhodevelopedincidentdeliriumweredependentonadmissionforan
averageof2.5ActivitiesofDailyLiving.Thisiscomparedtothosewhodidnot
developdeliriumandweredependentfor0.4ActivitiesofDailyLiving(p<.0005).
Thesedataindicatethatpatientswhodevelopeddeliriumhadgreaterfunctional
impairmentandrequiredmorefunctionalassistance.

Figure6.Forestplotoftheimpactoffunctionalimpairmentonthedevelopmentof
incidentdelirium

4.2.5.3Malegender
Sixstudies(Alagiakrishnanetal.2009;Campbelletal.2011;Francoetal.2010;
McAvayetal.2007;O'Keeffe&Lavan1996;Wilsonetal.2005)reporteddata
regardingtheimpactofmalegenderonthedevelopmentofdelirium.Studies
reportedthenumberofmalepatientswhodevelopedadeliriumcomparedtothe
numberwhodidnotdevelopdelirium.Femalecomparisonwasnotreportedinthe
studies.ThechiͲsquaretestresultforheterogeneitywasnotsignificant(p=.07),
indicatingstudieswerestatisticallyhomogenousandappropriatetoundertake
metaͲanalysis.Figure7presentstheforestplotincorporatingfixedeffectsMantelͲ
HaenszelOddsRatioformalegender.Theweightforeachstudyisindicatedinthe
figureandthesumofalltheweightsequals100%.ThestudyconductedbyMcAvay
etal.(2007)hadthegreatestcontribution(26.89%)tothemetaͲanalysis.The
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resultsforallsixstudiesarepresentedintheforestplot.Theoverallanalysis
indicatedthatmalegenderwasnotsignificantlyrelatedtothedevelopmentof
incidentdelirium(Z=0.60,OR1.11,p=.55).Thissuggeststhatmalegenderisnota
riskfactorfordelirium.

Figure7.Forestplotoftheimpactofmalegenderondevelopmentofincident
delirium

4.2.5.4Visualimpairment
Threestudies(Francoetal.2010;McAvayetal.2007;O'Keeffe&Lavan1996)
reporteddataregardingtheimpactofvisualimpairmentonthedevelopmentof
delirium.Studieswereonlyincludediftheyexaminedthenumberofpatientswitha
visualimpairmentwhodevelopedadeliriumcomparedtothenumberwhodidnot
developdelirium.ThechiͲsquaretestresultforheterogeneitywasnotsignificant(p
=.51),indicatingstudieswerestatisticallyhomogenousandappropriateto
undertakemetaͲanalysis.Figure8presentstheforestplotincorporatingfixed
effectsMantelͲHaenszelOddsRatioforvisualimpairment.Theweightforeach
studyisindicatedinthefigureandthesumofalltheweightsequals100%.The
studyconductedbyFrancoetal.(2010)hadthegreatestcontribution(46.42%)to
themetaͲanalysis.Theresultsforallthreestudiesarepresentedintheforestplot.
Overallanalysisrevealedthatvisualimpairmentisapproachingsignificanceinthe
developmentofincidentdelirium(Z=1.89,OR1.62,p=.059).Thosewithvisual
impairmentappeartohavesomeriskofdevelopingincidentdelirium.

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
Figure8.Forestplotoftheimpactofvisualimpairmentondevelopmentofincident
delirium

4.2.5.5Pneumonia
Twostudies(Francoetal.2010;McAvayetal.2007)reporteddataregardingthe
impactofthepresenceofpneumoniaonadmissionondevelopmentofincident
delirium.Studieswereonlyincludediftheyexaminedthenumberofpatientswho
hadpneumoniaonadmissionanddevelopeddeliriumcomparedtothenumber
whodidnotdevelopdelirium.ThechiͲsquaretestresultforheterogeneitywasnot
significant(p=.46),indicatingstudieswerestatisticallyhomogenousand
appropriatetoundertakemetaͲanalysis.Figure9presentstheforestplot
incorporatingfixedeffectsMantelͲHaenszelOddsRatioforpneumonia.Theweight
foreachstudyisindicatedinthefigureandthesumofalltheweightsequals100%.
ThestudyconductedbyFrancoetal.(2010)hadthegreatestcontribution(64.24%)
tothemetaͲanalysis.Theresultsforbothstudiesarepresentedintheforestplot.
Overallanalysisdidnotfindasignificantrelationshipbetweenpneumoniaandthe
developmentofincidentdelirium(Z=0.78,OR1.29,p=.43),suggestingpatients
areunlikelytodevelopdeliriumbasedonlyonthepresenceofpneumonia.




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Figure9.Forestplotoftheimpactofpneumoniaonthedevelopmentofincident
delirium

4.2.5.6Age>80years
Twostudies(Alagiakrishnanetal.2009;O'Keeffe&Lavan1996)exploredthe
impactofadvancedage(>80years)onthedevelopmentofincidentdelirium.These
studiesexaminedthenumberofpatientsovertheageof80whodevelopeda
deliriumcomparedtothenumberofpatientsovertheageof80whodidnot
developdelirium.ThechiͲsquaretestresultforheterogeneitywasnotsignificant(p
=.48),indicatingstudieswerestatisticallyhomogenousandappropriateto
undertakemetaͲanalysis.Figure10presentstheforestplotincorporatingfixed
effectsMantelͲHaenszelOddsRatioforagegreaterthan80.Theweightforeach
studyisindicatedinthefigureandthesumofalltheweightsequals100%.The
studyconductedbyAlagiakrishnanetal.(2009)hadthegreatestcontribution
(61.16%)tothemetaͲanalysis.Theresultsforbothstudiesarepresentedinthe
forestplot.Overallanalysisshowsthatadvancedage(>80years)isnotsignificantly
relatedtothedevelopmentofincidentdelirium(Z=.96,OR1.42,p=.33),
suggestingpatientsareunlikelytodevelopdeliriumbasedonlyonbeingover80
yearsofage.

Fourstudies(Campbelletal.2011;Francoetal.2010;McAvayetal.2007;Wilsonet
al.2005)alsoreportedtheaverageagesofpatientswhodevelopeddeliriumand
thosethatdidnot.TheresultsarepresentedinTable13.Thosewhodeveloped
deliriumwereolder(M=80.46,SD=3.57)thanthosewhodidnot(M=78.70,SD=
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4.53).However,independentͲsamplestͲtestanalysiscomparingthetwo
populations,withequalvariancesassumed,didnotfindthisdifferencetobe
statisticallysignificant,t(6)=0.61,p=.57.

Figure10.Forestplotofimpactofage>80yearsonthedevelopmentofincident
delirium


Table13.Averageagesofpatientswithandwithoutdelirium
 Delirium NoDelirium   
Study Meanyears SD Meanyears SD t df p
Francoetal.(2010) 78.35
(N=34)
8.96 73.88
(N=257)
8.65 2.82
4
28
9
.00
5
McAvayetal.(2007) 82.3
(N=36)
6.6 79.9
(N=380)
6.5 NA NA .04
Campbelletal.
(2011)
76.7
(N=33)
8.2 76.6
(N=114)
8.0 NA NA .96
Wilsonetal.(2005) 84.5
(N=12)
4.19 84.41
(N=88)
4.21 .070 98 .94
OverallAverage 80.46 3.57 78.70 4.53 .61 6 .57
Note.NA=notreported.



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4.2.6Narrativesynthesis
ThefollowingoutcomeswerenotsuitableformetaͲanalysisandaretherefore
presentedasanarrativesynthesis.
4.2.6.1Cognitiveimpairment
Sixoftheninestudies(Alagiakrishnanetal.2009;Campbelletal.2011;Francoetal.
2010;McAvayetal.2007;Wakefield1996&2002;Wilsonetal.2005)examinedthe
relationshipbetweencognitiveimpairmentandincidentdelirium.Fourofthe
studiesusedtheMiniMentalStateExam(MMSE)(Francoetal.2010;McAvayetal.
2007;Wakefield1996&2002;Wilsonetal.2005)asanindicatorforcognitive
impairment,withascoreof<24indicatingacognitiveimpairment.Onestudyused
theShortPortableMentalStatusQuestionnaire(SPMSQ)(Campbelletal.2011).
TheremainingstudyusedtheMiniͲcog(Alagiakrishnanetal.2009).

ThreeofthestudiesthatusedtheMMSEasameasureforcognitiveimpairment
reportedaveragescoresforthosethatdevelopeddeliriumandthosethatdidnot
developdelirium.Table14summarisestheresultsoftheaveragescoresforeach
individualstudyandthatofthethreestudiescombined.TͲtestanalysisforeach
studyshowedasignificantrelationshipbetweencognitiveimpairment(lowerscore
ontheMMSE)anddelirium.PoolingtheseaveragescoresusinganindependentͲ
samplestͲtest,withequalvarianceassumed,alsoshowsasignificantdifferencein
MMSEscoresofpatientswhodevelopedadeliriumandthosethatdidnot,t(4)=Ͳ
3.93,p=.017.

Table14.AverageMMSEscoresandtͲtestresultsforpatientswithandwithout
delirium
 Delirium NoDelirium   
Study Mean SD Mean SD t df p
Francoetal.(2010) 20.65 4.65 24.23 4.01 4.276 289 <.001
Wakefield(1996&2002) 22.10 4.3 25.20 3.5 Ͳ3.14 115 <.005
Wilson(2005) 22.75 3.39 26.35 3.58 Ͳ3.29 98 .001
Averagescores 21.83 1.08 25.26 1.06 Ͳ3.93 4 .017

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TheremainingstudythatusedtheMMSEtoassesscognitiveimpairment(McAvay
etal,2006)didnotreporttheactualaveragescoresofeachgroup.Insteadthe
articlereportsthenumberofindividualsineachgroupthathadaMMSEscoreless
than24(indicatingcognitiveimpairment).Asignificantdifferencewasfound
betweenpatientsthatdevelopeddelirium(N=36),where28hadascorelessthan
24ontheMMSEcomparedtopatientswithnodelirium(N=380)where156
patientshadascorelessthan24(p=.001).Thisfindingindicatesthatpatientswith
cognitiveimpairmentweremorelikelytodevelopincidentdelirium.

ThestudyconductedbyCampbelletal.(2011)measuredcognitiveimpairment
usingtheShortPortableMentalStatusQuestionnaire(SPMSQ).Patientswhohada
scoreof8orlesswereconsideredtohavecognitiveimpairment.Patientsinthe
groupthatdevelopeddelirium(N=33)hadalowerSPMSQscore(M=4.7,SD=
2.7),comparedtothepatientswithnodelirium(N=114,M=6.1,SD=2.3).This
representedasignificantdifferencebetweenthegroups(p=.007),suggestingthat
cognitiveimpairmentwasassociatedwithdevelopmentofincidentdelirium.

ThestudyconductedbyAlagiakrishnanetal.(2009)identifiedcognitiveimpairment
asanabnormalscoreontheminiͲcogtest(notbeingabletodrawaclockfacewith
allnumbersand/orbeingunabletorecall3objects).Theresultsofthestudyare
presentedinTable15.Adiagnosisofcognitiveimpairmentintheparticipant’s
historywasnotsignificantlyrelatedtodeliriumdevelopment(p>.99).However,
abnormalscoresontheminiͲcogandanabnormalclockdrawingtestwassignificant
(p=.004andp=.003,respectively),furthersuggestingthatcognitiveimpairmentis
associatedwithincidentdelirium.

Table15.Deliriumincidencevs.nodeliriumforcognitiveimpairmenttests
Test Delirium
(N=20)
NoDelirium
(N=112)
p
Cognitiveimpairmentdiagnosis 2 12 >.99
Abnormalmini–cogscore 13 32 .004
Abnormalclockdrawing 17 55 .003
Alagiakrishnanetal.(2009)
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4.2.6.2Depression
Fourofthestudiesincludedinthereviewinvestigatedtherelationshipbetween
depressionandincidentdelirium(McAvayetal.2007;O'Keeffe&Lavan1996;
Wakefield1996&2002;Wilsonetal.2005).AllofthestudiesusedtheGeriatric
DepressionScale(GDS)tomeasuredepression.However,onlyWakefield(1996&
2002)usedthelongversionofthescale.Wakefield(1996&2002)didnotreport
actualscoresontheGDSbutstatedthattherewasnotasignificantdifferencein
scoresbetweenthosethatdevelopeddeliriumandthosethatdidnot.O'Keeffeand
Lavan(1996)recordeddepressionasascoreof5ormoreontheGDS.Results
indicatedthat7%(N=2)ofpatientswithdeliriumand7%(N=5)ofpatients
withoutdeliriumweredepressedonadmission(OR1.0).Thiswasnotasignificant
finding.

Theothertwostudiesfoundthatdepressionwasrelatedtoincidentdelirium.
Wilsonetal.(2005)foundthatthosewithdepressionscoringthreeormoreonthe
GDSwereseventimesmorelikelytodevelopincidentdelirium(Z=2.84,OR7.14,p
=.005).Theactualscoredifferencesbetweenthegroupswasnotreported.Lastly,
McAvayetal.(2007)foundthatpatientswhodevelopedincidentdeliriumreported
onadmissionanaverage5.7depressivesymptomscomparedto4.2depressive
symptomsforthosewhodidnotdevelopdelirium(HazardsRatio(HR)1.1,95%CI
1.0Ͳ1.2,p=.01).Furthermore,McAvayetal.(2007)foundpatientswhodeveloped
incidentdeliriumweresignificantlymorelikelytoreportmoresymptomsof
dysphonicmood(M=2.2symptomsfordeliriousgroup,andM=1.3symptomsfor
nonͲdeliriousgroup,HR=1.3,95%CI=1.1Ͳ1.5,p=.001)andhopelessness(M=1.3
symptomsfordeliriousgroup,andM=0.8symptomsfornonͲdeliriousgroup,HR=
1.5,95%CI=1.1–2.0,p=.006),indicatingpatientswhoarecurrentlydepressed
maybemoreatriskofdevelopingincidentdelirium.

4.2.6.3Yearsofeducation
Threeoftheninestudies(Francoetal.2010;Jonesetal.2006;McAvayetal.2007)
examinedtherelationshipbetweenyearsofeducationandincidentdelirium.Table
16presentstheresultsforthethreestudiesthatreportedaverageyearsof
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education.Combiningtheresultsofallthreestudiesfindsthatyearsofeducation
wasnotsignificantlydifferentbetweenthedelirium(M=7.79,SD=3.06)andnonͲ
deliriumgroups(M=9.13,SD=3.49),t(4)=Ͳ0.50,p=.64.However,thestudyby
Francoetal.(2010)wasconductedinColombiawheretheyearsofeducationfor
boththepatientswithandwithoutadeliriumissignificantlylessthaninthestudies
conductedintheUSAbyJonesetal.(2006)andMcAvayetal.(2007).Takingthis
intoaccount,examiningonlythestudiesconductedintheUSA,patientsinthe
deliriumgroup(M=9.55,SD=.21)hadsignificantlylessyearsofeducation
comparedtothecontrolgrouppatientswithnodelirium(M=11.15,SD=.05),t(2)
=Ͳ10.12,p=.04,suggestingthateducationlevelhassomerelationshipwith
incidentdelirium.

Table16.Averageyearsofeducationforpatientswithandwithoutdelirium
 Delirium NoDelirium   
Study Mean SD Mean SD t df p
McAvayetal(2007) 9.7 3.8 11.1  3.7 NA NA .01
Francoetal(2010) 4.26 3.36 5.10 4.48 NA NA NA
Jonesetal(2006) 9.4 3.9 11.2 3.7 NA NA <.001
OverallAverage 7.79 3.06 9.13 3.49 Ͳ0.50 4 .64
Note.NA=notreported.

4.2.6.4Bloodureanitrogen(BUN)
Threeoftheninestudiesreporteddataonbloodureanitrogen(BUN)levelsandthe
developmentofdelirium.O’KeeffeandLavan(1996)statethatthecriteriausedfor
anabnormalserumureawaslevels>10mmol/L.SixtyͲeightpercent(n=19)of
patientswithdeliriummetthiscriteriaforanelevatedserumureacomparedto
only31%(n=22)ofpatientswhodidnotdevelopdelirium(adjustedOR5.6,95%CI
=1.7–14.9).McAvayetal.(2007)reportedthenumberofpatientswitha
BUN/creatinine>18mmol/L.TwentyͲfivepatientsinthedeliriumgroupcompared
to232patientsinthecontrolgrouphadaBUN/creatinine>18mmol/Landthiswas
notastatisticallysignificantdifference(HR1.4,p=.33).Wakefield(1996&2002)
reportedthemeanBUN/creatinineratio.Patientsinthedeliriumgrouphadhigher
BUN/creatinineratio(M=22.9,SD=9.4)comparedtopatientswhodidnotdevelop
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delirium(M=17.0,SD7.3),t(105)=2.88,p<.005.Thesestudiesshowmixed
resultswithtwoofthestudiesreportingpositiverelationshipsbetweendelirium
andhighBUN/creatinineratio.

4.2.6.5Useofindwellingurinarycatheter
Twooftheninestudiesreportedresultsfortheuseofanindwellingurinary
catheterandtheeffectondevelopmentofdelirium.InouyeandCharpentier(1996)
foundthatwhenanIDCwaspresent36%(n=18)ofpatientsdevelopedadelirium
comparedto12%(n=17)ofpatientswhodevelopedadeliriumwhenanIDCwas
notused(RR3.1,95%CI=1.7–5.5).Francoetal.(2010)foundthat14.7%(n=5)of
patientsinthedeliriumgroupand8.9%(n=23)ofpatientsinthegroupwithno
deliriumrequiredabladdercatheterbydayseven(F2=1.144,df=1,p=.285).The
resultsaremixedandmoreevidenceisneededtodeterminethestrengthofthe
relationship.

4.2.6.6Severeillness
Threestudiesreporteddataregardingsevereillnessanddelirium(McAvayetal.
2007;O'Keeffe&Lavan1996;Wilsonetal.2005).O’KeeffeandLavan(1996)
definedanillnessasseverebasedontheinitialassessmentbythestudyphysician.
Thedefinitionofsevereillnesswassubjective,basedonthephysician’sexpertise
andwhattheydeemedtobesevereillness.Theauthorsfoundthat50%(n=14)of
patientswithdeliriumhadbeenassessedashavingasevereillness(examplesofthe
typesofsevereillnessarenotreportedinthestudy)comparedto18%(n=13)of
patientswithnodelirium(adjustedOR5.6,95%CI=1.7–18.2).McAvayetal.
(2007)usedtheAcutePhysiologyandChronicHealthEvaluation(APACHE)scoring
system,whichisaclassificationsystemthatmeasurestheseverityofdiseaseand
reflectstheburdenofacuteillnessonthepatient.McAvayetal.(2007)founda
significantdifferenceinscoresbetweenpatientswithadelirium(M=17.8,SD=4.9)
comparedtocontrolpatients(M=15.5,SD=4.1,HR1.1,95%CI1.1–1.2,p=.001).
Wilsonetal.(2005)usedtheAPACHEIItoassessphysicalillness.Nosignificant
differencewasfoundbetweenpatientswithdelirium(M=10.92)comparedtothe
controlpatients(M=10.97,Z=Ͳ0.79,p=.48).
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
TherearesomedifferencesbetweentheAPACHEandtheAPACHEIIthatshouldbe
highlighted.APACHEIIisanupdatedversionoftheoriginalscale.Infrequently
measuredvariableswereeliminatedfromtheAPACHEandtheweightingofsomeof
thevariableshavebeenchangedasaresult(Bouch&Thompson2008).Theseslight
differencesmaychangetheoverallresultoftheseverityoftheillnessandshouldbe
consideredasafactorthatcontributedtothedifferenceinresultsbetweenthetwo
studies.

TwostudiesreporteddataregardingtheimpactofchroniccoͲmorbidillnesson
incidentdelirium(Campbelletal.2011;McAvayetal.2007).TheCharlsonCoͲ
morbidityIndex(CCI)isascaleusedtopredictmortalitybyweighingorclassifying
preͲexistingconditions.Pointsareassignedtodifferentmedicalconditionswith
moreseriousconditionsgainingmorepoints.Thescoresstatedinthetwostudies
reportingCCIscoresareshownTable17.

IndependentͲsamplestͲtest,assumingunequalvariance,foundthatastatistically
significantrelationship(t(2)=Ͳ0.232,p=.84)betweencoͲmorbidillnessor
increasedillnessseverityanddeliriumdoesnotexist.Infact,thegroupwithno
deliriumhadonaverageahigherscoreontheCCIthanthegroupthatdiddevelop
delirium

Table17.AveragescoresforpatientsusingtheCharsloncoͲmorbidityindexwithand
withoutdelirium
 Delirium NoDelirium   
Study Mean SD Mean SD t df p
McAvayetal(2007) 3.1 2.2 2.6 2.1 NA NA .20
Campbelletal(2011) 2.4 1.9 3.1 2.3 NA NA .13
Average 2.75 0.49 2.85 0.35 Ͳ0.232 2 .84
Note:NA=notreported

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4.2.7Systematicreviewresultssummary
Ninestudieswereincludedinthesystematicreviewthatreporteddataregarding
riskfactorsforincidentdeliriuminthemedicalpatientpopulation.MetaͲanalyses
andnarrativesynthesishaveidentifiedfactorswitharelationshiptoincident
delirium.Adiagnosisofdementiaorcognitiveimpairmentissignificantlyrelatedto
incidentdeliriuminthemedicalinͲpatientpopulation.Therefore,patientswith
dementiaoracognitiveimpairmentareatahighriskofincidentdelirium.A
moderaterelationshipwasalsofoundbetweendeliriumandfunctionalimpairment,
indicatingthatpatientswhorequireassistancewithactivitiesofdailylivingareat
increasedriskofdelirium.Yearsofeducation,BUN/creatinineratioanddepression
weremildlyassociatedwithincidentdelirium.Visualimpairmentneedstobe
studiedfurtherasresultswereapproachingsignificance.Useofanindwelling
catheteraswellasillnessseverityalsorequirefurtherresearchtodetermineifthey
arerelatedtodelirium.Factorsthatwerenotfoundtoincreaseriskofincident
deliriumweremalegender,agegreaterthan80,andpneumonia.

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4.3Phase2–RetrospectivecaseͲcontrolstudyresults
Inthefollowingsectionbaselinecharacteristicsofpatientsinthecaseandcontrol
groupswillbepresented,aswellasthecharacteristicsofaseparategroupthatwas
identifiedtohavedocumentedevidenceofapossibledeliriumduring
hospitalisation.Resultsofbivariateandmultivariate(logisticregression)analyses
willalsobepresented.Additionally,descriptivedataregardingthepreventionand
managementstrategiesusedandmedicationmanagementofdeliriumwillbe
presented.

4.3.1Identificationofcases
Arepresentativefromthehospitaldecisionsupportservices(information
managementservices)retrievedtherecordnumbersforallpatientswhose
dischargesummarycontainedacodeforadiagnosisofdeliriumin2012and2013.
Thesecodesincluded:deliriumunspecified,deliriumsuperimposedondementia,
deliriumnotsuperimposedondementia,andotherdelirium.Itwasnotclearwhat
criteriawereusedforcodingintothesecategories.

Fortheyear2012,125patients’recordshadbeencodedinthedischargesummary
fordelirium.Thecodesusedwere:deliriumunspecified(n=119),delirium
superimposedondementia(n=2),deliriumnotsuperimposedondementia(n=2)
andotherdelirium(n=2).Recordsofpatientswereexcludedifthepatientdidnot
meetinclusioncriteriaaspreviouslydescribedintheMethodschapter.Basedon
thesecriteria,46patientrecordswereexcluded.Theremaining79patientrecords
wereincludedascasesfortheyear2012.Duringtherecordreviewforthecontrol
group(tobedescribedbelow),afurtherfourcaseswereidentifiedashavinga
documentedmedicaldiagnosisofdeliriumduringtheirhospitalstay,howeverthose
patientshadnotbeencodedfordeliriumintheirdischargesummaries.Their
recordswereincludedascases.

Fortheyear2013,168patientswerediagnosedwithdeliriumduringadmissionand
ondischargewerecodedaseitherdeliriumunspecified(n=154),delirium
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superimposedondementia(n=7),deliriumnotsuperimposedondementia(n=2)
andotherdelirium(n=5).Basedontheexclusioncriteria,91patientrecordswere
excluded.Theremaining77patientrecordswereincludedascasesfortheyear
2013.Inscreeningthecontrolgroup(tobedescribedbelow),onefurthercasewas
identifiedashavingadocumentedmedicaldiagnosisofdeliriumduringtheir
hospitalstay,howevertheyhadnotbeencodedfordeliriumintheirdischarge
summary.Thisrecordwasalsoincludedasacase.
   
4.3.2Identificationofcontrols
Ahospitaldecisionsupportservicerepresentative(informationmanagement
services)compiledarandomsampleofpatientrecordnumbers.Controlgroup
patientswereincludediftheydidnothaveadiagnosiscodefordeliriumon
admission,wereaged42yearsandolder(basedonagerangeofdeliriumgroup)
andwereadmittedtoamedicalsettingduring2012Ͳ2013.Controlgrouprecords
wereexcludedbasedontheexclusioncriteriaoutlinedintheMethodschapter.In
total,321controlgrouprecordswerereviewed.Duringthedataextractionforthe
controlgroup,anumberofpatientswereidentifiedashavingpossiblesignsof
delirium,andthuswereunabletosatisfythecriteriaforhavingnodelirium.Asa
result,fortheyear2012,31patientrecordswereidentifiedasincluding
documentedevidenceofpossiblesignsofdeliriumandwereexcluded.However,
theserecordswereincludedseparatelyasapossibledeliriumgroup.Fortheyear
2013,17patientswereidentifiedashavingdocumentedevidenceofpossiblesigns
ofdeliriumduringadmissionandwerethereforeexcludedfromthecontrolgroup
andinsteadincludedinthepossibledeliriumgroup.Figure11illustratestheprocess
ofidentifyingcasesandcontrolsforthisstudy.






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
Figure11.Identificationofcasesandcontrols

4.3.3Characteristicsofpatients
Thecharacteristicsofthepatientsthatdevelopeddeliriumduringadmission(case
group)andthoseofpatientsthatdidnotdevelopadeliriumduringadmission
(controlgroup)aredisplayedinTable18.FortyͲeightpatients,whowerenot
diagnosedwithdeliriumbuthaddocumentedevidenceofsignsofpossibledelirium
duringadmission,areincludedasaseparatepossibledeliriumgroup.

Themeanageofthecasegroupwas84years(SD=7.4,range42to100years)the
controlgroupwas77years(SD=11.8,range42to98years),andthepossible
deliriumgroupwas83years(SD=7.6,range63to99).Arelativelyevendistribution
ofgenderacrossthegroupswasevident,withaslightlyhigherpercentageof
femalesinbothgroups.Patientsinthecontrolgroupweremorelikelytobe
admittedfromhomewithaspouseorotherfamilymemberspresent(55.5%),
comparedtopatientsinthedeliriumgroup(44.7%).Patientsinthecontrolgroup
werealsolesslikelytoliveathomealone(26.8%)whencomparedtothepatientsin
thedeliriumgroup(30.4%).Patientsinthe‘possibledelirium’groupmostlylivedat
homewithfamily(54.2%)ratherthanalone(18.8%).

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Thepatients’leveloffunctioningwasassessedretrospectivelyusingtheKatzIndex
ofIndependenceinActivitiesofDailyLivinginstrument(Katzetal.1970).Basedon
admissionassessmentsdocumentedbynursingoralliedhealthstaff,patientswere
givenascoreratingusingtheKatzscale.Areasthatareassessedincludeneeding
assistancewithbathing,dressing,toiletingandfeeding.Patientsinthecontrol
grouphadahigherlevelofindependentfunctioning,withalmost80%being
independentwiththeiractivitiesofdailylivingpriortoadmission,comparedtoonly
54%ofcases,and45.8%ofpatientswithpossibledelirium.Ahigherpercentageof
cases(26.1%)andpossibledeliriumpatients(27.1%)requiredsomeassistancewith
theperformingtwoormoreactivitiesofdailylivingcomparedtothecontrolgroup
(11.8%).

Mostpatientsinthecontrolgroupwerereportedashavingnocognitive
impairmentornormalcognitiononadmissiontohospital(76.6%).Thisiscontrasted
tothecases,amongwhomlessthanhalfweredocumentedtohavenormal
cognition(47.2%),andevenfewerinthepossibledeliriumgroup(43.8%)were
documentedtohavenormalcognition.Onadmission,ahigherpercentageofcases
andpossibledeliriumpatientswerereportedashavingsomememoryloss(24.8%
and27.1%respectively),comparedtothecontrolgroup(15.3%).Casesandpatients
withpossibledeliriumwerealsomorelikelytohaveapasthistoryofdementia.

Patientsinthecontrolgroupwerelesslikelytohavehadapreviousfall.For47.8%
ofcasesand45.8%ofpatientswithpossibledelirium,twofallsorlessinthelastsix
monthswerereported,comparedto34.6%inthecontrolgroup.Forfourcases,a
fallsriskassessmentwasnotavailableandnootherevidenceoffallsrisk
assessmentcouldbelocatedinthemedicalhistory.




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Table18.Admissioncharacteristicsofpatientsinthecase,controlandpossible
deliriumgroups



Characteristics
Case
Delirium
N=161
n(%)
Control

N=321
n(%)
Possible
Delirium
N=48
n(%)
Meanage(SD) 84.11(7.4) 77.69(11.8) 83.98(7.6)
Gender   
Female 94(58.4) 172(53.6) 25(52.1)
Male 67(41.6) 149(46.4) 23(47.9)
Livingstatusonadmission   
Homealone 49(30.4) 86(26.8) 9(18.8)
Homewithservices 9(5.6) 14(4.4) 1(2.1)
Livingwithfamily 72(44.7) 178(55.5) 26(54.2)
Lowlevelcare 18(11.2) 27(8.4) 8(16.7)
Highlevelcare 13(8.1) 16(5.0) 4(8.3)
Leveloffunctioning   
IndependentwithallADL(Katzscore5Ͳ6) 88(54.7) 255(79.4) 22(45.8)
IndependentwithmostADLbutrequiresome
assistance(Katzscore3Ͳ4)
42(26.1) 38(11.8) 13(27.1)
AssistancerequiredformostADL(Katzscore
2)
17(10.6) 23(7.2) 12(25.0)
Fullassistancerequired(Katzscore0) 14(8.7) 5(1.6) 1(2.1)
Reportedcognitiononadmission   
Cognitionreportedasnormal 76(47.2) 246(76.6) 21(43.8)
Reportedcognitiveissues(nodiagnosis) 13(8.1) 6(1.9) 4(8.3)
Mildcognitiveimpairment 6(3.7) 0 2(4.2)
Somememoryloss 40(24.8) 49(15.3) 13(27.1)
Dementia 26(16.1) 20(6.2) 8(16.7)
Fallshistory(priortoadmission)   
Nofalls 48(29.8) 186(57.9) 19(39.6)
Lessthan2in6months 77(47.8) 111(34.6) 22(45.8)
Morethan2in6months 32(19.9) 24(7.5) 7(14.6)
Nodata 4(2.5) 0 0
Pressureriskscore(onadmission)   
Low 90(55.9) 222(69.2) 25(52.1)
Medium 47(29.2) 61(19.0) 12(25.0)
High 21(13.0) 31(9.7) 10(20.8)
Nodata 3(1.9) 7(2.2) 1(2.1)
Note.ADL=ActivitiesofDailyLiving.


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4.3.3.1Reasonforadmission
Theprimaryandsecondaryreasonsforadmissionofthecase,controlandpossible
deliriumgroupsarepresentedinTable19.Admissiondiagnoseswererecorded
basedonthediagnosislistedonthedischargesummary.Forsomepatientsthe
dischargesummarieswerenotavailable.Ifso,thediagnosisdocumentedduringthe
patient’sadmissionwasused.Acrossthegroups,itwascommontobeadmitted
witharespiratoryinfection,aurinaryinfection,aswellasforcardiacreasons,
includingmyocardialinfraction,congestivecardiacfailureandatrialfibrillation.

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Table19.Primaryandsecondaryadmissiondiagnosis



AdmissionDiagnosis
Primarydiagnosis Secondarydiagnosis
Case
Delirium
N=161
n(%)
Control

N=321
n(%)
Possible
Delirium
N=48
n(%)
Case
Delirium
N=161
n(%)
Control

N=321
n(%)
Possible
Delirium
N=48
n(%)
AbdominalPain 2(1.2) 1(0.3) 0 0 3(0.9) 0
AllergicReaction 0 4(1.2) 0 0 0 0
Anaemia 5(3.1) 5(1.6) 0 1(0.6) 1(0.3) 1(2.1)
BackPain 2(1.2) 17(5.3) 4(8.3) 1(0.6 5(1.6) 0
CarAccident 0 2(0.6) 0 0 0 0
CardiacAF 4(2.5) 10(3.1) 0 0 0 0
CardiacCCF 10(6.2) 24(7.5) 2(4.2) 2(1.2) 7(2.2) 1(2.1)
CardiacMI 4(2.5) 11(3.4) 2(4.2) 5(3.1) 14(4.4) 1(2.1)
CardiacOther 0 1(0.3) 0 0 0 0
Cellulitis 3(1.9) 12(3.7) 1(2.1) 1(0.6) 6(1.9) 1(2.1)
Collapse 19(11.8) 11(3.4) 5(10.4) 1(0.6) 4(1.2) 0
Constipation 2(1.2) 3(0.9) 0 0 0 0
Dehydration 0 0 0 1(0.6) 1(0.3) 1(2.1)
Dizziness/Vertigo 0 1(0.3) 0 0 1(0.3) 1(0.3)
DiabeticIssue 1(0.6) 2(0.6) 0 0 6(1.9) 0
ElectrolyteImbalance 1(0.6) 5(1.6) 0 6(3.7) 3(0.9) 0
Fall 48(29.8) 51(15.9) 17(35.4) 3(1.9) 2(0.6) 0
Fracture 3(1.9) 3(0.9) 0 27(16.8) 28(8.7) 10(20.8)
GeneralisedWeakness 1(0.6) 4(1.2) 2(4.2) 2(1.2) 5(1.6) 1(2.1)
Gastrointestinal
Obstruction
0 2(0.6) 1(2.1) 0 0 0
Haematoma 1(0.6) 0 2(4.2) 0 3(0.9) 0
Infection/sepsis 1(0.6) 8(2.5) 1(2.1) 3(1.9) 5(1.6) 0
Leukaemia 0 0 0 0 1(0.3) 0
MedicationRelated 0 1(0.3) 0 0 0 0
Pain 4(2.5) 8(2.5) 0 0 13(4.0) 1(2.1)
RespiratoryExacerbation 4(2.5) 19(5.9) 2(4.2) 0 3(0.9) 0
RenalFailure 2(1.2) 7(2.2) 0 8(5.0) 13(4.0) 2(4.2)
RespiratoryInfection 29(18.0) 58(18.1) 5(10.4) 12(7.5) 12(3.7) 6(12.5)
ReducedMobility 1(0.6) 1(0.3) 1(2.1) 0 0 0
RespiratoryEffusion 1(0.6) 4(1.2) 0 0 0 0
RespiratoryEmbolism 0 3(0.9) 0 0 1(0.3) 0
Seizure 0 1(0.3) 0 0 1(0.3) 0
Stroke 2(1.2) 11(3.4) 1(2.1) 3(1.9) 1(0.3) 1(2.1)
UrinaryInfection 6(3.7) 9(2.8) 1(2.1) 7(4.3) 9(2.8) 4(8.3)
UrineRetention 1(0.6) 2(0.6) 0 0 1(0.3) 0
Vomit/Diarrhoea 4(2.5) 17(5.3) 1(2.1) 4(2.5) 3(0.9) 0
WeightLoss 0 0 0 0 2(0.6) 0
Nilother 0 0 0 74(46.0) 167(52.0) 15(31.3)
Note.AF–AtrialFibrillation,CCF–CongestiveCardiacFailure,MI–MyocardialInfarction


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4.3.4Riskfactorsforincidentdelirium
ChiͲsquaretestsandlogisticregressionmodelswereusedtoexaminethe
relationshipbetweenpossiblepredisposingandprecipitatingriskfactorsandthe
developmentofdeliriuminpatientsadmittedtothemedicalsetting.

4.3.4.1Predisposingriskfactors
AchiͲsquaretestforindependence(withYatesContinuityCorrection)wasusedto
examinetherelationshipbetweenpossiblepredisposingriskfactorvariables.Table
20displaysthepredisposingriskfactorstestedtoexaminetheirrelationshipwith
delirium.Somefactorsthathavepreviouslybeenidentifiedbyotherresearchers
andinthesystematicreviewasriskfactorsfordeliriumwerenotsignificantinthis
population.Depression(OR1.41,p=.20),hearingimpairment(OR1.30,p=.37)and
malegender(OR0.82,p=.37)werenotsignificantlyrelatedtothedevelopmentof
deliriuminthispopulation.Otherfactorssuchasdementia(OR2.90,p=.001),
cognitiveimpairment(OR3.01,p<.000),functionalimpairment(OR3.05,p=.000),
andapreviousdelirium(OR17.60,p<.000)weresignificantlyrelatedtothe
developmentofdelirium.Despitenotbeingfoundtobesignificantinthesystematic
reviewinPhase1oftheresearch,bivariateanalysisshowedage>80years(OR
2.69,p<0.000)tobesignificantinthispopulation.Apasthistoryofstrokeor
transientischemicattack(TIA)(OR2.3,p=.001),osteoporosis(OR1.61,p=.04),
Parkinson’sdisease(OR2.79,p=.03),andhypercholesterolemia(OR1.61,p=.03)
werealsofoundtohaveasignificantrelationshipwithincidentdelirium.

Admissiondiagnosesoffallandfracture,foundtobesignificantlydifferentbetween
thegroups,werefurtherexaminedusingachiͲsquaretest.Analysisfoundthat
thesewerebothsignificantlyrelatedtothedevelopmentofincidentdelirium(Fall
OR2.34,p<.000,FractureOR2.06,p=.013).

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Table20.ChiͲsquaretestresultsforpossiblepredisposingriskfactorsfordelirium


PredisposingFactor*
CaseͲDelirium
(N=161)
n(%)
Control
(N=321)
n(%)
OddsRatio(95%CI) df Pearson’sF2value p

Age>80years 124(77.0) 178(55.5) 2.69(1.75–4.13) 1 20.40 .00
Anaemia 6(3.7) 13(4.0) 1.09(0.41–2.92) 1 0.00 1.0
Cancer 21(13.0) 44(13.7) 0.94(0.54–1.65) 1 .004 .95
CognitiveImpairment 61(37.9) 54(16.8) 3.01(1.96–4.65) 1 25.05 .00
COAD 27(16.8) 77(24.0) 1.57(0.96–2.55) 1 2.89 .09
Depression 35(21.7) 53(16.5) 1.41(0.87–2.26) 1 1.63 .20
Dementia 26(16.1) 20(6.2) 2.90(1.56–5.37) 1 11.10 .001
Diabetes 40(24.8) 72(22.4) 0.86(0.56–1.36) 1 0.23 .63
FunctionalImpairment 71(44.1) 66(20.6) 3.05(2.02–4.60) 1 28.06 .00
FallonAdmission 51(31.7) 53(16.5) 2.34(1.50–3.65) 1 13.70 .00
FractureonAdmission 29(18.0) 31(9.7) 2.06(1.19–3.55) 1 6.12 .013
Gender(Male) 67(41.6) 149(46.4) 0.82(0.56–1.21) 1 0.82 .37
HearingImpairment 30(18.6) 48(15.0) 1.30(0.79–2.15) 1 0.82 .37
Hypertension 92(57.1) 185(57.6) 1.02(0.70–1.49) 1 0.00 .99
Hypercholesterolemia 54(33.5) 76(23.7) 1.61(1.08–2.44) 1 4.81 .03
IschemicHeartDisease 28(17.4) 51(15.9) 0.90(0.54–1.49) 1 0.08 .77
JointReplacement 22(13.7) 27(8.4) 1.72(0.95–3.13) 1 2.70 .10
Osteoporosis 59(36.6) 87(27.1) 0.64(0.43–0.96) 1 4.18 .04
Parkinson’sDisease 12(7.5) 9(2.8) 2.79(1.15Ͳ6.76) 1 4.50 .03
PreviousDelirium 16(9.9) 2(0.6) 17.54(3.99–77.55) 1 23.35 .00
RecentAdmissiontoHospital 59(36.6) 137(42.7) 0.77(0.53–1.15) 1 1.37 .24
RenalFailure 19(11.8) 34(10.6) 1.13(0.62–2.05) 1 0.06 .81
StrokeorTIA 38(23.6) 38(11.8) 2.30(1.40–3.78) 1 10.31 .001
VisualImpairment 31(19.3) 39(12.1) 1.72(1.03–2.89) 1 3.81 .05
Note.*Conditionpresent(usedasreferencegroupforoddsratio),Significantpvalue.TIAͲtransientischaemicattack.
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4.3.4.1.1Predisposingriskfactorsforpossibledeliriumgroupcomparedwith
controlgroup
Whilenotanoriginalintentionofthisphaseoftheresearch,anumberofpossible
deliriumcaseswereidentifiedduringdatacollection.Analysiswasalsoperformed
onthepossibledeliriumgroupcomparedtothecontrolgrouptodetermineif
patientswithpossibledeliriumpossessedsimilarriskfactorstothecases.AchiͲ
squaretestforindependence(withYatesContinuityCorrection)wasusedto
examinetherelationshipbetweenpredisposingfactorsinthepossibledelirium
groupandthecontrolgroup.Table21displaysthechiͲsquaretestresultsfor
predisposingriskfactorsforthepossibledeliriumgroupcomparedtothecontrol
group.

Thecomparisonsbetweenthepatientswithpossibledeliriumandcontrolpatients
forpredisposingfactorsweresimilartothoseforcasesandcontrolpatients.Factors
foundtobesignificantlydifferentbetweenthegroupswere:dementia(OR3,p=
.02),cognitiveimpairment(OR3.2,p<.00),functionalimpairment(OR4.6,p<.00),
age>80(OR3.5,p=.001),fallonadmission(OR2.8,p=.004),andfractureon
admission(OR2.4,p=.04).Thissuggeststhatpatientswiththesefactorshad
greateroddsofshowingsignsofdelirium.Thesefactorswerealsosignificantforthe
caseandcontrolcomparisonsasreportedpreviously.Nopatientswithpossible
deliriumhadadocumentedpasthistoryofadeliriumandbivariateanalysiswasnot
conductedonthisfactor.



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Table21.ChiͲsquarestatisticresultsofpredisposingriskfactorsforpatientsforpossibledeliriumandcontrolgroup.


PredisposingFactor*
PossibleDelirium
(N=48)
n(%)
Control
(N=321)
n(%)


OddsRatio(95%CI)
df Pearson’sF2
value
p
Age>80years 39(81.3) 178(55.5) 3.48(0.63–7.43) 1 10.43 .001
Anaemia 2(4.2) 13(4.0) 0.97(0.21–4.44) 1 .00 1.00
Cancer 10(20.8) 44(13.7) 0.60(0.28–1.30) 1 1.18 .28
CognitiveImpairment 19(39.6) 54(16.8) 3.22(1.69–6.25) 1 12.24 .00
COAD 7(14.6) 77(24.0) 1.85(0.80–4.29) 1 1.60 .21
Dementia 8(16.7) 20(6.2) 3.03(1.25–7.14) 1 5.08 .02
Depression 10(20.8) 53(16.5) 0.75(0.35–1.60) 1 0.29 .59
Diabetes 10(20.8) 72(22.4) 1.10(0.52–2.31) 1 .004 .95
FunctionalImpairment 26(54.2) 66(20.6) 4.55(2.44–8.33) 1 23.43 .00
FallonAdmission 17(35.4) 53(16.5) 2.77(1.43–5.26) 1 8.52 .004
FractureonAdmission 10(20.8) 31(9.7) 2.44(1.12–5.26) 1 4.21 .04
Gender(Male) 23(47.9) 149(46.4) 0.94(0.51–1.73) 1 0.002 .97
HearingImpairment 10(20.8) 48(15.0) 0.67(0.31–1.43) 1 0.69 .41
Hypertension 33(68.8) 185(57.6) 0.62(0.32–1.18) 1 1.70 .19
Hypercholesterolemia 17(35.4) 76(23.7) 0.57(0.30–1.08) 1 2.46 .12
IschemicHeartDisease 11(22.9) 51(15.9) 0.64(0.30Ͳ1.33) 1 1.02 .31
JointReplacement 3(6.3) 27(8.4) 1.38(0.40–4.73) 1 .05 .82
Osteoporosis 10(20.8) 87(27.1) 1.41(0.68–2.96) 1 .55 .46
Parkinson’sDisease 1(2.1) 9(2.8) 1.36(0.17–10.95) 1 .00 1.00
RecentAdmissiontoHospital 19(39.6) 137(42.7) 1.14(0.61–2.11) 1 0.06 .80
RenalFailure 5(10.4) 34(10.6) 1.02(0.38–2.75) 1 0.00 1.00
StrokeorTIA 9(18.8) 38(11.8) 0.58(0.26–1.30) 1 1.23 .27
Visualimpairment 8(16.7) 39(12.1) 0.69(0.30–1.59) 1 0.41 .52
Note.*Conditionpresent(usedasreferencegroupforoddsratio),Significantpvalue.TIAͲtransientischaemicattack
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4.3.4.1.2Age
AnindependentͲsamplestͲtestwasconductedtocomparetheagesofpatientsin
thecaseandcontrolgroups.Therewasasignificantdifferenceinmeanagesofthe
case(M=84.11,SD=7.3)andcontrolgroup(M=77.69,SD11.8),t(457.35)=7.30,
p<.00),suggestingthatcasesweresignificantlyolderthancontrols.Themeanage
differencebetweenthegroupswas6.4years(95%CI:4.69to8.14).

IndependentͲsamplestͲtestwasalsoconductedtocomparetheagesofpatientsin
thepossibledeliriumandcontrolgroups.Therewasasignificantdifferenceinmean
agesofthepossibledelirium(M=83.98,SD=7.8)andcontrolgroup(M=77.69,SD
11.8),t(85.71)=Ͳ4.93,p<.00),alsosuggestingthatpatientswithpossibledelirium
aresignificantlyolderthancontrols.Themeanagedifferencebetweenthegroups
was6.29years(95%CI:Ͳ8.83toͲ3.75).

4.3.4.1.3Logisticregressionforpredisposingfactors
Bivariateanalysisidentifiedanumberoffactorsthatweresignificantlyrelatedto
incidentdelirium.Allofthesefactorswereplacedintothelogisticregressionmodel
forpredisposingfactors.Table22presentstheresultsoftheinitiallogistic
regressionusingthebivariateanalysisofthecasesandcontrols.

Variablesincludedintheinitiallogisticregressionanalysisweredementia,cognitive
impairment,visionimpairment,functionalimpairment,age,previousdelirium,fall,
fracture,stroke,osteoporosis,hypercholesterolemia,andParkinson’sdisease.As
describedintheMethodschapterstepswereundertakentoreachafinallogistic
regressionmodel.Table23presentsthefinallogisticregressionmodel.







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Table22.Initiallogisticregressionresultsforpredisposingfactorsofincident
deliriumusingcasesandcontrols
PredisposingRiskfactor* B S.E. Wald df Sig.
Odds
Ratio
95%CIforOdds
Ratio
Lower Upper
Age .040 .013 9.08 1 .003 1.04 1.01 1.07
CognitiveImpairment .941 .254 13.76 1 .000 2.56 1.56 4.21
Dementia 1.016 .372 7.45 1 .006 2.76 1.33 5.73
FunctionalImpairment .603 .259 5.42 1 .020 1.83 1.10 3.04
Fall .365 .301 1.47 1 .225 1.44 .80 2.60
Fracture .676 .372 3.30 1 .069 1.97 .95 4.08
Hypercholesterolemia .533 .250 4.55 1 .033 1.70 1.04 2.783
Osteoporosis .023 .240 .009 1 .924 1.02 .64 1.64
PreviousDelirium 2.701 .786 11.80 1 .001 14.9 3.19 69.55
Parkinson’s .480 .550 .76 1 .383 1.62 .55 4.75
StrokeorTIA .548 .288 3.62 1 .057 1.73 .98 3.04
VisionImpairment .354 .293 1.46 1 .227 1.43 .80 2.53
Constant Ͳ5.1521.07822.828 1 .000 .006  
Note.*Conditionpresent(usedasreferencegroupforoddsratio),Significantpvalue.TIAͲtransient
ischaemicattack





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Table23.Finallogisticregressionmodelforpredisposingfactorsofincidentdelirium
usingcasesandcontrols
PredisposingRiskFactor* B S.E. Wald df Sig.
Odds
Ratio
95%CIforOdds
Ratio
Lower Upper
Age .04 .01 10.18 1 .001 1.04 1.02 1.07
CognitiveImpairment .97 .25 14.81 1 .000 2.63 1.61 4.32
Dementia .99 .37 7.26 1 .007 2.70 1.31 5.54
Fracture .90 .31 8.31 1 .004 2.46 1.33 4.53
FunctionalImpairment .70 .25 7.57 1 .006 2.01 1.22 3.29
Hypercholesterolemia .54 .25 4.67 1 .031 1.71 1.05 2.77
PreviousDelirium 2.80 .78 12.96 1 .000 16.48 3.57 75.07
StrokeorTIA .52 .29 3.31 1 .069 1.69 .96 2.97
Constant Ͳ5.150 1.061 23.58 1 .000 .006  
Note.*Conditionpresent(usedasreferencegroupforoddsratio),Significantpvalue.TIAͲtransient
ischaemicattack

Logisticregressionwasperformedtodeterminetherelationshipbetweenanumber
ofpredisposingfactorsandthedevelopmentofincidentdelirium.Thefinalmodel
containedeightindependentvariables(dementia,cognitiveimpairment,functional
impairment,age,previousdelirium,fractureonadmission,historyofstrokeor
transientischemiaattack,andhypercholesterolemia).AsshowninTable23,seven
oftheindependentvariablesmadeauniquestatisticallysignificantcontributionto
themodel.Thestrongestpredictorofincidentdeliriumwashavingaprevious
delirium,withanoddsratioof16.48(p<.0001).Thisindicatedthattheoddsof
developingdeliriumwere16timeshigherinpatientsthathadapreviousepisodeof
deliriumcomparedtothosethathadnotpreviouslyhadadelirium,controllingfor
allotherfactorsinthemodel.Patientswithadementia(OR2.7,p=.007)ora
cognitiveimpairment(OR2.6,p<.001)hadjustovertwotimesgreateroddsof
developingadeliriumthanthosewithunimpairedcognition.Patientsthathada
functionalimpairment(OR2,p=.006)orwereadmittedwithafracture(OR2.5,p=
.004)alsohadgreateroddsofdevelopingdelirium.Agewasalsofoundtobean
independentriskfactordeliriuminthislogisticregressionmodel(OR1.04,p=.001).
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Furthertestingusingalogisticregressionmodelsubstituting‘age’(averageage)
with‘agegreaterthan80’(categoricalvariable)wasalsoperformedtodetermineif
advancedage(greaterthan80years)wasindependentlyassociatedwiththe
developmentofdelirium.Thesevariablesarehighlycorrelatedandcouldnotbe
assessedinthesamelogisticregressionmodel.Usingthesamevariablesasinthe
previouslogisticregressionforpredisposingfactors,onlysubstitutingthevariable
‘age’for‘agegreaterthan80’,foundthatagegreaterthan80wasnot
independentlyassociatedwithincidentdeliriuminthispopulation.Table24
presentstheresultsoftheinitiallogisticregressionincluding‘agegreaterthan80’
asavariable.Agegreaterthan80doesnotappeartohaveanindependent
associationwithdeliriumwhencomparedwithothervariables.Table25presents
thefinallogisticregressionmodel.

Table24.Logisticregressionforpredisposingfactors(includingage>80)usingcases
andcontrols
RiskFactor* B S.E. Wald df Sig.
Odds
Ratio
95%CIfor
OddsRatio
Lower Upper
AgeGreaterthan80 Ͳ.335 .249 1.806 1 .179 .72 .44 1.17
CognitiveImpairment 1.029 .254 16.389 1 .000 2.80 1.70 4.61
Dementia 1.088 .371 8.575 1 .003 2.97 1.43 6.15
Fall .396 .301 1.735 1 .188 1.49 .82 2.68
FunctionalImpairment .712 .255 7.789 1 .005 2.04 1.24 3.36
Fracture .698 .372 3.519 1 .061 2.01 .97 4.17
Hypercholesterolemia .526 .248 4.483 1 .034 1.69 1.04 2.75
Osteoporosis .121 .237 .263 1 .608 1.13 .71 1.80
Parkinson’s .359 .544 .436 1 .509 1.43 .49 4.15
PreviousDelirium 2.748 .788 12.150 1 .000 15.62 3.33 73.25
StrokeOrTIA .621 .286 4.708 1 .030 1.86 1.06 3.26
VisionImpairment .404 .295 1.881 1 .170 1.50 .84 2.68
Constant Ͳ1.863 .245 57.678 1 .000 .155  
Note:*conditionpresent(referencegroupforoddsratio),Significantpvalue.TIAͲtransientischaemicattack,


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Table25.Finallogisticregressionmodelforpredisposingfactors(notincludingage)
forcasesandcontrols
RiskFactor* B S.E. Wald df Sig.
Odds
Ratio
95%CIfor
OddsRatio
Lower Upper
CognitiveImpairment 1.139 .247 21.234 1 .000 3.12 1.92 5.07
Dementia 1.138 .366 9.672 1 .002 3.12 1.52 6.40
Fracture 1.009 .308 10.720 1 .001 2.74 1.50 5.02
FunctionalImpairment .863 .247 12.247 1 .000 2.37 1.46 3.84
Hypercholesterolemia .538 .245 4.795 1 .029 1.71 1.06 2.77
PreviousDelirium 2.928 .777 14.185 1 .000 18.69 4.07 85.79
StrokeorTIA .640 .284 5.082 1 .024 1.90 1.09 3.31
Constant Ͳ1.899 .191 99.144 1 .000 .150  
Note:*conditionpresent(referencegroupforoddsratio),Significantpvalue.TIATransientischemicattack

TheresultsofthelogisticregressionpresentedinTable25showsevenfactors
havinganindependentassociationwithincidentdelirium.Aspreviouslyidentifiedin
thelastlogisticregressionmodelshowninTable23,dementia,cognitive
impairment,functionalimpairment,previousdelirium,andfractureonadmission
werealsoassociatedwiththedevelopmentofincidentdelirium.Agegreaterthan
80yearswasnotidentifiedasbeingindependentlyassociatedwithdeliriumwhen
accountingforallotherfactorsinthemodel.

4.3.4.2Precipitatingriskfactors
Anumberofprecipitatingriskfactorsforthedevelopmentofincidentdeliriumwere
alsoexaminedintheprocessofauditingmedicalrecords.AchiͲsquaretestfor
independence(withYatesContinuityCorrection)wasusedtoexaminethe
relationshipbetweenvariables.Variablesweretestedusingcrosstabulationto
determineiftheproportionofpatientswiththeriskfactor(e.g.useofindwelling
catheter)wassignificantlydifferentbetweenthecaseandcontrolgroups.

ChiͲsquareanalysisofvariables(Table26)foundasignificantrelationshipbetween
useofanindwellingcatheter(OR2.38,p=.000),administrationofa
benzodiazepineduringadmission(OR1.55,p=.034),useofphysicalrestraints(OR
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3.25,p<.00*Fisherexacttest),addingmorethanthreemedications(OR3.94,p<
.0001),andanabnormalsodiumlevelduringadmission(OR1.76,p=.006)with
incidentdelirium,suggestingthatpatientsexposedtothesefactorsduring
hospitalisationhadgreateroddsofdevelopingincidentdelirium.Asignificant
relationshipbetweenapatientbeingmovedbetweenwardsanddeliriumwasnot
detected(OR1.44,p=.142).

Table26.ChiͲsquarestatisticresultsofprecipitatingriskfactorsfordelirium
comparingcasesandcontrols


Precipitating
Factor*
Case
Delirium
N=161
n(%)
Controls

N=321
n(%)

OddsRatio(95%CI)

df
Pearson
’sChiͲ
square
value

p
Abnormal
Sodium
72(44.7) 101(31.5) 1.76(1.19Ͳ2.60) 1 7.62 .006
Administered
Benzodiazepines
74(46.0) 114(35.5) 1.55(1.05Ͳ2.27) 1 4.49 .034
Addmorethan3
Medications
85(52.8) 71(22.1) 3.94(2.62Ͳ5.91) 1 44.70 .000
MovedWards 39(24.2) 58(18.1) 1.44(0.92Ͳ2.29) 1 2.58 .142
UseofIDC 57(35.4) 60(18.7) 2.38(1.55Ͳ3.66) 1 15.40 .000
UseofRestraints 18(11.2) 0 3.25(2.83Ͳ3.72) 1 34.24 .000
Note:*conditionpresent(referencegroupforoddsratio),Significantpvalue.IDC–indwellingcatheter

4.3.4.2.1Precipitatingriskfactorsforpossibledeliriumgroupcomparedwith
controlgroup
Analysiswasalsoperformedonthepossibledeliriumgroupcomparedtothe
controlgrouptodetermineifpatientswithpossibledeliriumpossessedsimilar
precipitatingriskfactorstothecases.AchiͲsquaretestforindependence(with
YatesContinuityCorrection)wasusedtoexaminetherelationshipbetween
precipitatingfactorsinthepossibledeliriumgroupandthecontrolgroup(Table27).




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Table27.ChiͲsquarestatisticresultsofprecipitatingriskfactorsfordelirium
comparingpossibledeliriumwithcontrolgroup



PrecipitatingFactor*
Possible
Delirium
N=48
n(%)
Control

N=321
n(%)

OddsRatio(95%
CI)

df
Pearson’s
chiͲ
square
value

p
AbnormalSodium 24(50) 101(31.5) 2.18(1.18Ͳ4.02) 1 5.60 .02
Addmorethan3
Medications
24(50) 71(22.1) 3.52(1.89Ͳ6.57) 1 15.55 <.00
Administered
Benzodiazepines
21(43.8) 114(35.5) 1.41(0.76Ͳ2.61) 1 0.89 .35
MovedWards 14(29.2) 58(18.1) 1.87(0.94Ͳ3.70) 1 2.61 .11
UseofIDC 17(35.4) 60(18.7) 2.39(1.24Ͳ4.59) 1 6.10 .01
UseofRestraints 1(2.1) 0 7.83(5.99Ͳ10.23) 1 1.21 .27
Note:*conditionpresent(referencegroupforoddsratio),Significantpvalue.IDC–indwellingcatheter

Aswiththecomparisonofprecipitatingfactorsbetweenthedeliriumcasesand
controls,comparisonsbetweenpossibledeliriumpatientsandcontrolsproduced
similarresults.Useofanindwellingcatheter(OR2.39,p=.01),addingmorethan
threemedications(OR3.52,p<.00),andhavinganabnormalsodiumlevelduring
admission(OR2.18,p=.018)wereallshowntohavearelationshipwiththe
possibledevelopmentofdelirium.Thatis,patientsthathadpossibledeliriumwere
likelytohavebeenexposedtosimilarprecipitatingfactorsduringadmissionasthe
cases.Thethreeremainingfactorswerefoundtobenotsignificant:administered
benzodiazepines(OR1.41,p=.35),useofrestraints(OR7.83,p=.27)andmoving
wards(OR1.87,p=.11).Inthe‘possibledelirium’grouponlyonepatientwas
physicallyrestrained,thereforethesamplesizewasnotlargeenoughtoundertake
bivariateanalysis.

4.3.4.2.2Bloodtestresults
Bloodtestresultsforpatientsinthedeliriumandcontrolgroupwererecorded
duringauditforthedayofadmissionandagainforthethirddayafteradmission.An
independentͲsamplestͲtestwasconductedtocomparethedifferencebetweenthe
caseandcontrolgroups(Table28).Themeansodiumlevelonadmissionwasnot
significantlydifferentbetweenthedelirium(M=137.46mmol/L,SD=5.3)and
controlgroup(M=137.26mmol/L,SD=4.5;t(480)=.43,p=.670).Sodiumlevelon
thethirddayafteradmissionwasalsonotsignificantlydifferent.
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
Urealevelsonadmissionwerenotdifferentbetweenthedelirium(M=
10.7mmol/L,SD=7.6)andcontrolgroups(M=9.99mmol/L,SD=9.7;t(480)=.81,
p=.418).However,differencesinaverageurealevelsonthethirddayofadmission
didreachsignificance(t(471)=1.96,p=.05).

Table28.Bloodtestsresultscomparisonsbetweendeliriumandcontrolgroups


BloodTestResults
Case
Delirium
N=161
Mean(SD)
Control

N=321
Mean(SD)

df

t

MeanDifference
(95%CI)

p
SodiumLevelOA 137.46(5.3) 137.26(4.5) 480 0.43 0.20(Ͳ0.71Ͳ1.11) .67
SodiumLevelDay3 137.23(12.1) 135.40(19.3) 472 1.09 1.83(Ͳ1.47–5.12) .28
UreaLevelOA 10.70(7.6) 9.99(9.7) 480 0.81 0.71(Ͳ1.01–2.42) .42
UreaLevelDay3 10.17(6.3) 8.99(6.1) 471 1.96 1.18(0.01–2.36) .05
Note.OA=onadmission.

4.3.4.2.3Logisticregressionforprecipitatingfactors
Selectionofpredictorsforthelogisticregressionmodellingwasbaseduponthe
bivariateanalysesperformedwithprecipitatingfactorvariables.Table29presents
theresultsofthelogisticregressionincludingallprecipitatingfactorsidentifiedas
significantlyrelatedtoincidentdelirium.Useofphysicalrestraintswasnotincluded
astherewasnoincidenceofrestraintuseinthecontrolgroup.Thisisnotestimable
usingmultivariateanalysis.









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Table29.Logisticregressionresultsforprecipitatingfactorsofincidentdeliriumin
casesandcontrols
PrecipitatingFactor* B S.E. Wald df Sig.
Odds
Ratio
95%C.I.for
OddsRatio
Lower Upper
AbnormalSodium Ͳ.398 .214 3.451 1 .063 1.49 0.99 2.27
AdministeredBenzodiazepine Ͳ.245 .214 1.319 1 .251 1.28 0.84 1.94
Addmorethan3Medications Ͳ1.226 .214 32.825 1 .000 3.40 2.24 5.18
IDC Ͳ.629 .238 7.016 1 .008 1.88 1.18 2.99
UreaDay3 .020 .017 1.379 1 .240 0.98 0.95 1.01
Constant .770 .333 5.353 1 .021 2.160  
Note:*conditionpresent(referencegroupforoddsratio),Significantpvalue.IDCͲIndwellingcatheter


Variablesincludedintheanalysiswereuseofindwellingcatheter,addingmorethan
threemedications,abnormalsodium,administeredbenzodiazepine,andurealevel
ondaythree.Aftertheinitiallogisticregressionanalysiswasundertaken,theresults
showedprecipitatingfactorsthatremainedsignificantlyrelatedtoincidentdelirium
whenadjustingforpossibleinteractionsbetweenallofthefactors.Table30shows
thefinallogisticregressionmodelforprecipitatingfactorsforincidentdelirium.


Table30.Finallogisticregressionmodelforprecipitatingfactorsofincidentdelirium
RiskFactor* B S.E. Wald df Sig.
Odds
Ratio
95%CIforOdds
Ratio
Lower Upper
IDC .694 .232 8.958 1 .003 2.00 1.27 3.15
Addmorethan3Medications 1.274 .212 36.279 1 .000 3.58 2.36 5.41
AbnormalSodium .430 .212 4.118 1 .042 1.54 1.02 2.33
Constant Ͳ1.499 .164 83.876 1 .000 .223  
Note:*conditionpresent(referencegroupforoddsratio),Significantpvalue.IDC–Indwellingcatheter


Thefinalmodelcontainedthreeindependentvariables(useofindwellingcatheter,
addingmorethanthreemedications,andanabnormalsodiumduringadmission).
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Allthreeindependentvariablesmadeauniquestatisticallysignificantcontribution
tothemodel(Table30).Thestrongestriskfactorforincidentdeliriumwasbeing
administeredmorethanthreenewmedicationsduringadmission,withanodds
ratioof3.57(p<.001).Thisindicatesthatpatientsadministeredmorethanthree
newmedicationsduringadmissionhad3.5timesgreateroddsofdevelopinga
deliriumthanpatientswhowerenotadministeredmorethanthreemedications,
controllingforallotherfactorsinthemodel.Patientswhohadanindwelling
catheterinsertedduringadmission(OR2,p=.003)andpatientsthathadan
abnormalsodiumlevelatanystageduringadmission(OR1.5,p=.04)alsohad
greateroddsofdevelopingdelirium.

4.3.5Outcomesforpatients
Theoutcomesforpatientsinthecase,control,andpossibledeliriumgroupswere
documentedandanalysedusingdescriptivestatistics,bivariateanalysisusingthe
chiͲsquaretest,andlogisticregression.

4.3.5.1Residenceonadmissionanddischargedestination
Residenceonadmissionanddischargedestinationsofallpatientswererecorded
duringthemedicalrecordsaudit(Table31).Patientsinthecasegroupweremore
likelytolivealonewhencomparedtotheothergroups.However,whencomparing
dischargedestination,therewasadifferenceacrossgroupsintermsofthenumber
ofpatientsthatweresubsequentlydischargedbacktobeinghomealoneafter
hospitalisation.Ofthe30%(n=49/161)ofcasesthatcamefromlivingathome
alone,only1.9%(n=3)weredischargedbacktohomealone.Therewasamarginal
increaseinthecasesthatweredischargedhomealonewithservicesbeing
implementedfrom5.6%(n=9)priortoadmissionto6.8%(n=11)following
discharge.However,themajorityofthesepatientsweremorelikelytohavebeen
dischargedtorehabilitation,witharound42%(n=68)ofcasesand35.4%(n=17)of
possibledeliriumpatientsbeingdischargedtoarehabilitationfacilitycomparedto
24%(n=79)ofcontrolgrouppatients.

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Patientsinthecase,controlandpossibledeliriumgroupsthatcamefromhighlevel
careestablishmentswerelikelytoreturntherefollowingdischarge,withthesame
numbersofpatientsineachgroupreturningtohighlevelcare.Patientsinboththe
caseandcontrolgroupswerelesslikelytoreturnhomewithfamily.Around44%(n
=72)ofcasescamefromhomewithfamily,withonly18%(n=29)ofpatientsgoing
homewithfamilyondischarge.Thiswassimilarforpatientswithpossibledelirium,
with22.9%(n=11)ofpatientsreturninghomewithfamilyfromtheoriginal54.2%
(n=26).Thenumberofpatientsthathadservicesathomeincreasedfollowing
dischargefromhospitalforbothcaseandcontrolgroups(Table31).

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Table31.Residenceonadmissioncomparedtodischargeddestinationofpatientsincaseandcontrolgroups
Note.TCP=TransitionalCareProgram,LLC=LowLevelCare,HLC=HighLevelCare



Location
ResidenceonAdmission DischargeDestination
Case
Delirium
N=161
n(%)

Control
N=321
n(%)
Possible
Delirium
N=48
n(%)
Case
Delirium
N=161
n(%)

Control
N=321
n(%)
Possible
Delirium
N=48
n(%)
AnotherAcuteFacility 0 0 0 4(2.5) 15(4.7) 1(2.1)
Died 0 0 0 9(5.6) 10(3.1) 6(12.5)
HomeAlone 49(30.4) 86(26.8) 9(18.8) 3(1.9) 34(10.6) 1(2.1)
HomewithServices 9(5.6) 14(4.4) 1(2.1) 11(6.8) 28(8.7) 1(2.1)
HomewithFamily 72(44.7) 178(55.5) 26(54.2) 29(18.0) 112(34.9) 11(22.9)
HLC 13(8.1) 16(5.0) 4(8.3) 13(8.1) 16(5.0) 4(8.3)
LLC 18(11.2) 27(8.4) 8(16.7) 10(6.2) 19(5.9) 4(8.3)
PalliativeCare 0 0 0 5(3.1) 1(0.3) 3(6.3)
Rehabilitation 0 0 0 68(42.2) 79(24.6) 17(35.4)
TCP 0 0 0 9(5.6) 7(2.2) 0
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4.3.5.2Comparisonofoutcomesforpatients
AchiͲsquaretestforindependence(withYatesContinuityCorrection)wasusedto
examinetherelationshipbetweenoutcomesforpatients.Theseoutcomesinclude
deathduringorafteradmission,thedischargedestinationofthepatientand
possibleiatrogeniceventsduringhospitalisation,suchasahavingafall(Table32).

Table32.Comparisonofoutcomesforcasesandcontrolpatients



Outcome*
Cases
Delirium
N=161
n(%)
Control
N=321
n(%)

OddsRatio(95%CI)

df
Pearson’s
chiͲsquare
value

p

Changeincontinence 67(41.6) 8(2.5) 27.88(12.93Ͳ60.14) 1 121.95 .00
Codegrey 22(13.7) 1(0.3) 50.6(6.76Ͳ379.47) 1 39.19 .00
Decreasedfunctioning 72(44.7) 28(8.7) 8.47(5.15Ͳ13.91) 1 82.33 .00
Developedpressureinjury 5(3.1) 1(0.3) 10.26(1.19Ͳ88.54) 1 4.73 .02
Diedduringadmission 9(5.6) 10(3.1) 1.84(0.73Ͳ4.63) 1 1.14 .29
Diedafteradmission 30(18.6) 36(11.2) 1.81(1.07Ͳ3.07) 1 4.39 .04
Dischargedtocarefacility 37(23.0) 43(13.4) 1.93(1.18Ͳ3.14) 1 6.44 .01
Dischargedto
rehabilitation
68(42.2) 79(24.6) 2.24(1.50Ͳ3.36) 1 14.89 .00
Fall 27(16.8) 11(3.4) 5.68(2.74Ͳ11.78) 1 24.48 .00
METcall 16(9.9) 29(9.0) 1.11(0.59Ͳ2.11) 1 0.02 .88
Note.*Conditionpresent(usedasreferencegroupforoddsratio),Significantpvalue.MET–Medical
EmergencyTeam

Becausetherewasalowsamplefrequencyforthecaseandcontrolgroupsforsome
outcomes(developedpressureinjury,codegreyduringadmission,andchangein
continence),Fisherexacttestresultsforthep–valuehavebeenreported.

Inadditiontothecomparisonofoutcomesforpatientsinthedeliriumandcontrol
groups,possibledeliriumandcontrolgrouppatientoutcomeswereassessed.The
resultsofthisanalysisaredisplayedinTable33.





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Table33.Comparisonofoutcomesforpatientswithpossibledeliriumandcontrol
group



Outcome*
Possible
Delirium
N=48
n(%)
Control

N=321
n(%)

OddsRatio(95%CI)

df
Pearson’s
chiͲ
square
value

p
Changeincontinence 16(33.3) 8(2.5) 19.56(7.77–49.25) 1 60.34 <.00
Diedduringadmission 6(12.5) 10(3.1) 4.44(1.54–12.85) 1 6.75 .01
Diedafteradmission 10(20.8) 36(11.2) 2.08(0.96–4.54) 1 2.71 .10
Decreasedfunctioning 14(29.2) 28(8.7) 4.31(2.07–8.97) 1 15.34 <.00
Dischargedtocare
facility
11(22.9) 43(13.4) 1.92(0.91–4.05) 1 2.32 .13
Dischargedto
rehabilitation
17(35.4) 79(24.6) 1.68(0.88–3.20) 1 2.00 .16
Fall 8(16.7) 11(3.4) 8.54(2.14Ͳ14.93) 1 12.40 <.00
METcall 7(14.6) 29(9.0) 1.72(0.71–4.17) 1 0.90 .34
Note.*Conditionpresent(usedasreferencegroupforoddsratio),Significantpvalue.MET–Medical
EmergencyTeam

4.3.5.2.1Deaths
Asignificantdifferenceinthefrequencyofdeathsduringadmissionbetweenthe
casesandthecontrolgroupwasnotdetected(p=.285);however,asignificant
differenceinthefrequencyofdeathsfollowingthepatient’sdischargewasdetected
(p=.036).Incontrast,whenexploringthepossibledeliriumcasesandcontrols,a
significantdifferencebetweenthegroupsforthosethatdiedduringadmissionwas
found(p=.009)andnosignificantdifferencebetweengroupswasfoundforthose
thatdiedafterdischarge(p=.10).

4.3.5.2.2Changeinfunctioningandcontinence
Duringthepatient’sadmission,iftherewasachangeinthepatient’sabilitytocarry
outanyoftheiractivitiesofdailylivingoradecreaseintheirmobilityitwas
consideredtobeachangeintheirfunctionalstatus.Casesweremorelikelytohave
haddocumentedevidenceofsomedecreaseoralterationintheirabilitytocarry
outactivitiesofdailylivingcomparedtopatientsinthecontrolgroup(OR8.47,p=
.000).Patientswithpossibledeliriumwerealsomorelikelytohaveachangein
functionalstatuscomparedtocontrolgrouppatients(OR4.31,p<.000).
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
Changesinapatient’scontinenceduringadmissionwerealsoinvestigated.Ifthe
patienthadoneormoreepisodesofincontinenceduringadmission,andtheywere
previouslydescribedasbeingcontinent,theywereconsideredtohavehada
changeintheircontinence.Casesweremorelikelytohavehadachangeintheir
continencewith41.6%ofthepatientshavingatleastoneepisodeofincontinence,
comparedtoonly2.5%ofpatientsinthecontrolgroup(OR27.78,p=.000).Again,
patientswithpossibledeliriumwerealsomorelikelytohaveanepisodeof
incontinenceduringadmissioncomparedwiththecontrolgroup(OR19.56,p<
.000).However,duetothesmallersamplesizetheconfidenceintervalforboth
comparisonsarequitewideandthereforeitisdifficulttopredictthetrueeffect
size.

4.3.5.2.3Dischargedestination
Thedischargedestinationofpatientsinthethreegroupswasalsoexaminedin
bivariateanalysis.Caseshadgreateroddsofbeingdischargedtoacarefacility(OR
1.93,p=.008)andbeingdischargedtoarehabilitationfacility(OR2.24,p=.000).
Thisfindingwasnotthesameforpatientswithpossibledeliriumcomparedtothe
controlgroup.Beingadmittedtoacareorrehabilitationfacilitywasnotstatistically
significantforthepossibledeliriumcaseswhencomparedwiththecontrolgroup.A
comparisonofdischargedestinationsandtheplacesofresidenceonadmission
werepresentedearlier(seeTable31).

4.3.5.2.4Falls
Patientsinthedeliriumgrouphadgreateroddsofhavingafallduringadmission
comparedtothecontrolgroup(OR5.68,p<.000).Patientsinthepossibledelirium
groupalsohadgreateroddsofhavingafallduringadmissioncomparedtothe
controlgroup(OR8.54,p<.000).Figure12illustratesthenumberoffalls
experiencedbypatientsineachgroupduringadmission.Fallsoccurredatvarious
timesofthedayasillustratedinFigure13.
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Figure12.Numberoffallspatientshadduringadmission



Figure13.Timeofdayfallsoccurredduringadmission
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4.3.5.2.5Pressureinjuries
AsoutlinedearlierinTable18,patientsthatdevelopeddeliriumweremorelikelyto
bescoredashighriskforpressureinjuriesusingtheBradenscalepressurerisk
assessment.Patientsinthecontrolgroupweremorelikelytobescoredaslowrisk
forpressureinjurywith69.2%scoredasbeingatlowrisk,comparedto55.9%of
cases.ChiͲsquareanalysisrevealedthatcaseshadgreateroddsofdevelopinga
pressureinjurycomparedtothecontrolgroup(OR10.3,p=.017).However,there
wasanoveralllowincidenceofpressureinjuriesforallpatientsandtheconfidence
intervalisquitewide,thereforeitisdifficulttopredictthetrueeffectsize.Alarger
samplesizeisrequiredtodetectsignificancewithanarrowconfidenceinterval.No
patientsinthepossibledeliriumgroupdevelopedapressureinjuryduring
admission.

4.3.5.2.6Medicalemergencyteamandcodegreycalls
Therewasnosignificantdifferencebetweenthecaseandcontrolgroupforthe
numberofpatientsthathadaMedicalEmergencyTeam(MET)callduring
admission(OR1.11,p=.876).Thiswasalsothecaseforthepossibledeliriumgroup
andthecontrolcomparison(OR1.72,p=.34).Additionally,adifferencebetween
groupsinthenumberofpatientsthatpromptedacodegrey,calledforaggressive
orthreateningbehaviour,wasfound.Patientswithdeliriumhadgreateroddsof
havingacodegreycalledduringadmissioncomparedtothecontrolgroup(OR50,p
<.000).However,duetothesmallersamplesizeandonlyonepatientinthecontrol
grouphavingacodegreycall,theconfidenceintervalisverywideandthereforeitis
difficulttopredictthetrueeffectsize.Nopatientswithpossibledeliriumhadacode
greycalledduringadmission.

4.3.5.2.7Lengthofstay
AnindependentͲsamplestͲtestwasconductedtocomparethelengthofstayindays
forcaseandcontrolgroups.Therewasasignificantdifferenceinlengthofstay
(days)betweenthecase(M=12.42,SD=7.1)andcontrolgroups((M=9.25,SD=
6.1),t(283.15)=4.85,p<.00).Themeandifferencebetweenthepatientsinthe
groupswas3.16days(95%CI:Ͳ3.73to.70),indicatingthatonaveragethepatients
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thatdevelopeddeliriumwereinhospitalfor3dayslongerthanthosewhodidnot
developdelirium.

AnindependentͲsamplestͲtestwasalsoconductedtocomparethelengthofstayin
daysforpossibledeliriumandcontrolgroups.Therewasnosignificantdifferencein
lengthofstay(days)betweenthepossibledelirium(M=11.09,SD=6.1)and
controlgroup((M=9.25,SD=6.1),t(366)=Ͳ1.90,p=.06).Themeandifference
betweenthepatientsinthesegroupswas1.8days(95%CI:Ͳ3.73to.70).

4.3.5.2.8Logisticregressionofoutcomesforpatients
Logisticregressionwasperformedtodeterminetherelationshipbetweenthe
developmentofincidentdeliriumandtheoutcomesexperiencedbypatients.
Selectionofoutcomesforthelogisticregressionmodellingwasbaseduponthe
bivariateanalysesperformedwithoutcomevariables.Table34presentstheresults
oftheinitiallogisticregressionmodellingofallvariablesforoutcomesassessed.

Table34.Initiallogisticregressionmodelforpatientoutcomesusingcasesand
controls
Outcome* B S.E. Wald df Sig.
Odds
Ratio
95%C.I.for
OddsRatio
Lower Upper
ChangeinContinence Ͳ2.979 .421 50.046 1 .000 .051 .022 .116
DischargedtoRehabilitation Ͳ.035 .317 .012 1 .913 .966 .519 1.798
DischargedtoCareFacility Ͳ.919 .320 8.237 1 .004 .399 .213 .747
DiedafterAdmission Ͳ.134 .350 .146 1 .702 .875 .440 1.738
DeclineinFunction Ͳ1.568 .348 20.336 1 .000 .208 .105 .412
Fall 1.200 .452 7.066 1 .008 3.321 1.371 8.046
LengthofStay Ͳ.015 .022 .498 1 .480 .985 .944 1.027
Constant 3.999 .755 28.032 1 .000 54.565  
Note.*Conditionpresent(usedasreferencegroupforoddsratio),Significantpvalue.

Variablesincludedintheanalysiswerefallduringadmission,declineinfunction,
episodeofnewincontinence,lengthofstay,dischargedtorehabilitation,
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dischargedtocarefacility,anddiedafteradmission.Thefinallogisticregression
modelforpatientoutcomesispresentedinTable35.

Table35.Finallogisticregressionmodelforpatientoutcomesusingcasesand
controls
Outcome* B S.E. Wald df Sig.
Odds
Ratio
95%C.I.forOdds
Ratio
Lower Upper
DeclineinFunction Ͳ1.528 .299 26.154 1 .000 4.61 2.56 8.26
DischargedtoCareFacility Ͳ.892 .297 9.028 1 .003 2.44 1.36 4.37
Fall 1.175 .446 6.944 1 .008 3.24 1.35 7.77
Incontinence Ͳ2.931 .411 50.808 1 .000 18.87 8.40 41.67
Constant 3.613 .529 46.577 1 .000 37.086  
Note.*Conditionpresent(usedasreferencegroupforoddsratio),Significantpvalue.

Thefinalmodelcontainedfourindependentvariables(fallduringadmission,change
infunction,changeincontinenceanddischargetoacarefacility).Allindependent
variablesmadeauniquestatisticallysignificantcontributiontothemodel(Table
35).Patientswithdeliriumhadgreateroddsofhavingachangeincontinenceand
experiencinganepisodeofincontinenceduringtheirhospitalisation(OR18.9,p<
.000),havingafallduringadmission(OR3.2,p=.008),havingadeclineintheir
functionalstatus(OR4.6,p=.000),andbeingdischargedtoacarefacility(OR2.4,p
=.003).


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4.3.6Deliriumdetectionandmanagement
Thefollowingsectionpresentsananalysisofdatacollectedfromthemedicalrecord
regardingthescreening,identification,diagnosisandmanagementofdelirium,
includingpharmacologicalandnonͲpharmacologicalmanagementduring
hospitalisation.

4.3.6.1Monitoringofcognition
Twocases(1.2%)andonecontrolpatient(0.3%)hadacognitiveassessmenton
admissionusingaformalcognitiveassessmenttool.Nopatientswithpossible
deliriumhadacognitiveassessmentonadmission.Despitenoevidenceofformal
cognitiveassessment,datawerealsoextractediftherewasanydocumented
evidencethatafamilymemberhadbeenaskedaboutthatpatient’spreviousstate
ofcognition.Inthecasegroup,94patients(58%)andinthecontrolgroup,46
patients(14.3%)haddocumentedevidencethatafamilymemberwasaskedabout
thepatient’spreviouslevelofcognition.Inthepossibledeliriumgroup,13patients
(27.1%)haddocumentedevidencethatafamilymemberwasaskedaboutthe
patient’spreviouslevelofcognition.

Forcases,aftertheyhadaninitialacutechangeincognition,22(13.7%)hadtheir
levelofcognitionassessedusingcognitiveassessmenttools(eithertheMiniMental
StateExam(MMSE)ortheRowlandUniversalDementiaAssessmentScale(RUDAS).
Afterdocumentationofthisinitialacutechangeincognition,onaverage4.45days
(Range1to21days;SD4.9)elapsedbeforethecognitiveassessmentwas
performedagain.

4.3.6.2Deliriumriskassessment
Medicalrecordswereassessedfordocumentationofdeliriumriskfactors.Thismay
haveincludeduseofaspecificdeliriumriskfactorassessmenttooltoidentifythe
patient’slevelofriskonadmissiontohospitalorstatingthepatientwasathighrisk
ofdeliriumduetothepresenceofdeliriumriskfactors.Noneofthepatientrecords
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forthecase,controlgroup,orpossibledeliriumgroupshadanyevidencethatarisk
factorassessmentwascarriedout.

4.3.6.3Timeofdeliriumdevelopmentanddocumentation
Dateofpatientadmissionandthedateonwhichthepatientfirstdisplayedsignsof
deliriumwerealsoextracted.Apatientwasconsideredtohavedevelopedsignsof
deliriumiftheyweredescribedasbeingeither:vague,confused,hallucinating,
agitated,aggressive,drowsierthanusual,orhavingpoorattentionandhadnot
displayedthesesymptomspreviously.Forpatientsthatdevelopeddelirium,ittook
anaverageof2.92days(Range1to15days)fromdayofadmissiontothe
documentationofdeliriumsymptoms.Forthepossibledeliriumgroupittookan
averageof3.69days(Range2to10days)fromdayofadmissiontothe
documentationofpossibledeliriumsymptoms.

Thedatesonwhichdeliriumwasdiagnosedwerealsorecorded.Forthe48patients
withpossibledelirium,adiagnosiswasnotdocumented.Forcases,fromtheinitial
developmentofsymptoms,ittookanaverageof2.66days(Range0to17days)for
adiagnosisofdeliriumtobedocumentedinthemedicalhistory.

4.3.6.4Wordsusedtodescribedelirium
Forcases,avarietyofwordswereusedtodescribethesigns/behavioursthatthe
patientsfirststarteddisplaying.Table36providesalistandthefrequencyofwords
documentedbyhealthprofessionalstofirstdescribethesignsofdelirium.Thelist
illustratesthesignsofdeliriumthatwerefirstrecognisedbyhealthprofessionals.
Patientsthatdevelopeddeliriumweremostlikelytobedescribedasconfused,with
63.4%(n=102)ofpatientsidentifiedasconfused.Afurther13.7%(n=22)of
patientswerefirstidentifiedasvagueand9.3%(n=15)ofpatientsweredescribed
asagitated.Patientsinthepossibledeliriumgroupwerealsolikelytohave
confusion(n=35,72.9%)orvague(n=4,8.4%)documented,asthefirstsignsof
delirium.


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Table36.Descriptionwordsusedforthefirstsymptomsofdeliriumandpossible
delirium


WordUsedtoDescribeSigns
Delirium
N=161
n(%)
PossibleDelirium
N=48
n(%)
Agitated 15(9.3) 3(6.3)
Aggressive 5(3.1) 0
Confused 102(63.4) 35(72.9)
Disorientated 6(3.7) 3(6.3)
Drowsyandconfused 4(2.5) 1(2.1)
Hallucinating 5(3.1) 1(2.1)
Impulsive 1(0.6) 0
Poorattention 1(0.6) 0
Vague 22(13.7) 4(8.4)

Wordsusedtodescribetheepisodeofdeliriumduringadmissionwerealso
extractedduringthemedicalrecordaudit.Wordsmayhavebeenusedmorethan
onceinthesamerecordandmultiplewordsmayhavebeenusedtodescribethe
patient.Patientswithdeliriumandthosewithpossibledeliriumwerelikelytobe
describedasconfusedduringtheadmission.NinetyͲeightpercentofpatientswho
developeddeliriumand91%ofpatientswithpossibledeliriumweredescribedas
confusedatsomepointduringadmission.Patientsinbothgroupswerealsolikelyto
bedescribedasvagueand/ordisorientatedduringtheadmission.Figure14
illustratesthefrequencyofuseoftermstodescribepatientsinthedeliriumand
possibledeliriumgroups.
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Figure14.Percentageofdescriptionwordsusedduringadmissionforpatientswithdeliriumandpossibledelirium
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4.3.6.5Recognitionofdeliriumsigns
Thedisciplineofhealthprofessionalswhofirstdocumentedsignsofdeliriuminthe
medicalhistoryissummarisedinFigures15and16.Thisrepresentsthefirsttimea
changeinthepatient’scognitionandsignsofdeliriumweredocumented.Nurses
weremostlikelyfirsttodocumentchangesinthepatient’scognition.Forpatients
withdeliriumevidentinthedocumentationitwasnurseswhowerethefirstto
documentsignsofdelirium(80.1%,n=130).Forthepossibledeliriumgroup,nurses
werealsolikelytobefirsttodocumentthesignsofdelirium(85.4%,n=41).











Figure15.Healthprofessionalwhofirstdocumentedsignsofdelirium
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Figure16.Healthprofessionalwhofirstdocumentedsignsofpossibledelirium
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
4.3.6.6Diagnosisofdelirium
Medicalrecordswereexaminedforevidencethatadiagnostictoolwasusedto
diagnosedelirium.Thismayhaveincludedanyofthetoolsrecommendedinthe
ClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople(Clinical
EpidemiologyandHealthServiceEvaluationUnitandDeliriumClinicalGuidelines
ExpertWorkingGroup2006),includingtheCAM.Therewasnoevidencetosuggest
thatatoolhadbeenusedtoassistwiththediagnosisofdeliriuminanyofthe
recordsforpatientsdiagnosed.Itwasalsounclearastowhatsignshadledthe
medicalteamtodiagnosedeliriumoriftheyhadundertakenanyassessmentsto
assistthemtomakethediagnosisinthemedicalhistory.

Documentationofpossiblecausesofdelirium,suchasurinarytractinfectionor
electrolyteimbalance,wasalsoextracted.Forcases,43.5%(n=70)hadapossible
causeofdeliriumdocumented.Theremainingcases(n=91,56.5%)hadno
documentedevidenceofthepossiblecauseofthedelirium.

4.3.6.7Medicationmanagement
Dataregardingprescriptionanduseofmedicationswerealsoextractedaspartof
themedicalrecordsaudit.Forpatientsthatdevelopeddeliriumduringadmission,
65.2%(n=105)wereprescribedandadministeredmedicationsforthe
managementoftheirsymptoms.Themostfrequentlyprescribedmedicationwas
haloperidol(n=83,51.6%).Patientswerealsoprescribedolanzapine(n=25,
15.5%),quetiapine(n=7,4.3%),diazepam(n=4,2.5%),andrispiridone(n=12,
7.5%)tomanagedeliriumsignsorbehaviours.However,indicationforuseofthe
medication(forexampleagitation)wasonlydocumented42.8%(n=45)ofthe
time.

Forpatientsthathadpossibledeliriumduringadmission,themostfrequently
prescribedmedicationwashaloperidol(n=7,14.6%)andonepatientwas
prescribedolanzapine(2.15%).Theindicationforuseofthemedicationor
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guidelinesforwhentoadministerthemedicationweredocumentedforonlyone
patient(2.1%).

Ofthepatientsinthecasegroupthatreceivedantipsychoticmedications,91.5%(n
=86)werereceivingitforthefirsttime.Thatis,thepatientwasnottakingan
antipsychoticmedicationpriortoadmission.Only8.5%(n=8)ofthepatientsthat
receivedanantipsychoticmedicationhadbeenpreviouslyreceivingthem.Afurther
eightpatientswereprescribedanantipsychoticmedication,butitwasnot
administered,and34.8%(n=56)ofpatientsinthedeliriumgroupwerenot
prescribedanyantipsychoticmedication.

Thenumberofantipsychoticmedicationsprescribedperpatientwasalso
investigated.78.4%(n=80)ofthecaseswereprescribedoneantipsychotic
medication,18.6%(n=19)ofthecasesprescribedmedicationswereprescribedtwo
antipsychotics,and2.9%(n=3)ofthecasesprescribedanantipsychoticwere
prescribedthree.Figure17illustratesthepercentageofpatientsprescribedoneor
moreantipsychotics.


Figure17.Numberofantipsychoticsprescribedforpatientswithdelirium
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4.3.6.7.1Benzodiazepinemedications
Patientsthatdevelopeddeliriumduringadmissionandpatientsinthecontrolgroup
wereprescribedbenzodiazepinemedicationsduringadmission.Anumberofthose
patientswereprescribedbenzodiazepinespriortoadmission.Table37presentsthe
benzodiazepinemedicationspatientsweretakingprioradmission.Temazepamwas
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themostfrequentlyusedbenzodiazepinewith8.1%ofpatientsinthedelirium
group,11.2%ofpatientsinthecontrolgroup,and14.6%ofpatientswithpossible
deliriumtakingthedrugpriortoadmission.

Table37.Benzodiazepinemedicationspatientsweretakingpriortoadmission


Medication
Case
Delirium
N=161
n(%)
Control

N=321
n(%)
Possible
Delirium
N=48
n(%)
Alprazolam 5(3.1) 5(1.5) 0
Clonazepam 1(0.6) 3(0.9) 0
Diazepam 5(3.1) 14(4.4) 2(4.2)
Lorazepam 0 4(1.2) 0
Nitrazepam 2(1.2) 4(1.2) 0
Oxazepam 6(3.7) 18(5.6) 2(4.2)
Temazepam 13(8.1) 36(11.2) 7(14.6)
Nobenzodiazepine 131(81.4) 245(76.3) 37(77.1)

Prescriptionanduseofbenzodiazepinemedicationswerealsorecordedforeach
patientduringadmission.FortyͲsixpercent(n=74)ofpatientsthatdeveloped
deliriumwereadministeredabenzodiazepineduringadmission,comparedtoonly
35.5%(n=114)ofpatientsinthecontrolgroup.Anumberofpatientsthat
developeddeliriumwerenewlyprescribedbenzodiazepinesduringadmission.Of
thepatientsthatreceivedabenzodiazepineduringadmission,55inthedelirium
group(34.2%),49(15.3%)inthecontrolgroup,and11(22.9%)withpossible
delirium,hadnewlyprescribedbenzodiazepines.Temazepamwasthemost
commonnewlyprescribedbenzodiazepineforbothdelirium(18%)andcontrol
groups(9.3%).Patientswithpossibledeliriumweremorelikelytobeprescribed
diazepam(12.5%)(Table38).





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Table38.Newlyprescribedbenzodiazepinesadministeredtopatientsduring
admission
Medication Delirium
N=161
Control
N=321
PossibleDelirium
N=48
No.oftimesprescribed(%ofpatientsprescribedfor)
Alprazolam 2(1.2) 3(0.9) 0
Clonazepam 2(1.2) 0 0
Diazepam 11(6.8) 11(3.4) 6(12.5)
Lorazepam 3(1.9) 4(1.2) 0
Midazolam 10(6.2) 1(0.3) 3(6.25)
Nitrazepam 1(0.6) 0 0
Oxazepam 7(4.3) 3(0.9) 0
Temazepam 29(18.0) 30(9.3) 3(6.25)

4.3.6.8NonͲpharmacologicalmanagementstrategies
NonͲpharmacologicalmanagementstrategiesusedforpatientsthatdeveloped
deliriumwerealsoextractedduringthemedicalrecordsaudit.Medicalhistoriesof
patientsthatdevelopeddeliriumduringadmissionwerescrutinisedforevidenceof
anymanagementstrategiesoutlinedintheClinicalPracticeGuidelinesforthe
ManagementofDeliriuminOlderPeople(ClinicalEpidemiologyandHealthService
EvaluationUnitandDeliriumClinicalGuidelinesExpertWorkingGroup2006).In
88.2%ofcases,nodocumentationofanynonͲpharmacologicalmanagement
strategiesfordeliriumexistedinthemedicalrecord(Table39).Themostfrequently
usedstrategywasencouragementoffamilymemberstostaywiththepatient
(8.7%).Theuseofa1:1supportpersonwasimplemented,butitwasrarely
documentedthattheyweretrainedindeliriummanagementspecifically(n=2,
1.2%).Sixteencases(9.9%)hada1:1nurseatsomestageoftheiradmission.This
rangedfromoneshift(8hours)to4days.




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Table39.NonͲpharmacologicalmanagementstrategiesdocumentedforthe
managementofpatientswithdelirium
Intervention Frequency
used
Percentage
Nostrategiesused 142 88.2
Allowingfamilymemberstostaywithpatient 14 8.7
Modificationofenvironmenttominimiseriskofinjury 2 1.2
Useofsupportpersonor1:1nursewhohasbeen
trainedindelirium
2 1.2
Providingrelaxationstrategiestoassistwithsleep 1 0.6

4.3.6.8.1Physicalrestraints
Duringtheepisodeofdelirium,onestrategyimplementedbystaffwasphysical
restraints.Medicaldoctorsdocumentedordersforuseofphysicalrestraintsona
separatephysicalrestraintorderandnursingstaffundertookhourlyobservations.
For140cases(87%)nophysicalrestraintswereimplemented.Theremaining
patients(n=21,13%)wererestrainedwithavarietyofdifferentrestraint
combinationsincluding:ankle,wristandseatbeltrestraints.Thetimespentin
restraintsvariedbetweenthepatients.Durationrangedfromonehouronone
occasiontoonehouronmultipleoccasions,andacontinuoussevenͲhourperiodon
oneoccasion.Therestraintusedforthelongestperiodwastheseatbeltrestraint,
usedononepatientformostoftheday.

4.3.6.9Deliriumpreventionstrategies
DataforuseofpreventionstrategiesrecommendedintheClinicalPractice
GuidelinesfortheManagementofDeliriuminOlderPeople(ClinicalEpidemiology
andHealthServiceEvaluationUnitandDeliriumClinicalGuidelinesExpertWorking
Group2006)werealsoextractedduringthemedicalrecordaudit.Theprevention
strategiesweredividedintoenvironmentalpreventionstrategies(includingany
interventionthatinvolvedmanipulationofthephysicalenvironment)andclinical
preventionstrategies.Datawerealsocollectedforcontrolpatientsandpatients
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withpossibledeliriuminordertodeterminehowoftenthesepreventionstrategies
weredocumented.

Forallgroups,fewenvironmentalpreventionstrategiesweredocumentedinthe
medicalrecords.Nodocumentedevidenceofanyenvironmentalprevention
strategieswasfoundfor80.7%(n=130)ofpatientsthatdevelopeddelirium,97.2%
(n=312)ofcontrolgrouppatientsand87.5%(n=42)ofpossibledeliriumpatients.
Encouragingfamilyinvolvementwasdocumentedfor11.8%(n=19)ofdelirium
patients.Table40presentsasummaryoftheenvironmentalpreventionstrategies
documentedinthemedicalrecord.

Table40.Environmentalpreventionstrategiesdocumentedforpatientsincase,
controlandpossibledeliriumgroup

Intervention*


Delirium
N=161

Control
N=321
Possible
Delirium
N=48
Frequencyused(%ofdeliriumpatientsusedfor)
Noenvironmentalstrategies 130(80.7) 312(97.2) 42(87.5)
Encouragefamilyinvolvement 19(11.8) 3(0.9) 1(2.1)
Provisionofasingleroom 13(8.1) 6(1.9) 4(8.3)
Avoidroomchanges 1(0.6) 0 0
Quietenvironment 1(0.6) 0 1(2.1)
Provisionofaclockand/orcalendar 1(0.6) 0 0
*Couldhavemorethan1interventionusedperpatient

Allpatientshadmultipleclinicalpreventionstrategiesdocumented.Thesedirectly
relatedtocareandarethereforemorelikelytobedocumentedbythenurses
involvedintheircare.Table41presentstheclinicalpreventionstrategies
documentedinthemedicalrecords.Encouragementoffoodandfluidswas
documentedfor64%(n=103)ofcases,45.8%(n=22)ofpatientswithpossible
deliriumand36.4%(n=117)ofcontrols.Clinicalintervention(prevention)
strategieswerenotdocumentedfor37.1%(n=119)ofthecontrolgroup,23%(n=
37)ofcasesand29.2%(n=14)ofthepatientswithpossibledelirium.

 135
Table41.Clinicalpreventionstrategiesdocumentedforpatientsincase,controland
possibledeliriumgroup


Intervention*


Delirium
N=161

Control
N=321
Possible
Delirium
N=48
Frequencyused(%ofdeliriumpatientsinterventionusedfor)
Encouragementoffoodandfluidintake 103(64.0) 117(36.4) 22(45.8)
Encourageregularmobilisation 40(24.8) 62(19.3) 5(10.4)
Noevidenceofclinicalprevention
strategies
37(23.0) 119(37.1) 14(29.2)
Painmanagement 28(17.4) 51(15.9) 6(12.5)
Regulationofbowelfunction 20(12.4) 14(4.4) 2(4.1)
Ensuringpatientwearshearingaids 10(6.2) 12(3.7) 2(4.1)
Encourageandestablishasleeproutine 2(1.2) 2(0.6) 0
Encourageindependence 1(0.6) 3(0.9) 1(2.1)
Medicationreview 1(0.6) 0 1(2.1)
Ensuringpatientwearsglasses 0 0 1(2.1)
*Couldhavemorethan1interventionusedperpatient

4.3.6.10Followupcareafterdischarge
Ofthe161patientsdiagnosedwithdelirium,onlysixpatients(3.7%)had
documentedevidenceofareferralorrecommendationsforfollowͲupcareforthe
treatmentofdeliriumwithaspecialistdeliriumclinic.Theremaining155(96.3%)
patientrecordscontainednodocumentationtoindicatethatanyinformation
regardingspecificfollowͲupfortheirdeliriumhadbeengiven.Datainrelationto
familiesreceivinginformationregardingdeliriumwerealsoextracted.Thisincluded
healthprofessionals’documentationaboutcommunicatingwithfamilymembersto
advisethatthepatienthaddeliriumandtoaddressanyconcernsthefamilyhad.
Forsixcases,therecordscontaineddocumentationtoindicatethatdeliriumwas
discussedwithfamilymembers.

Asnoneofthepatientswhohadpossibledeliriumduringadmissionwerediagnosed
withdelirium,theydidnothaveanyfollowͲuppostdischargefromhospital.

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4.3.7CaseͲcontrolstudyresultssummary
TheresultsofthecaseͲcontrolstudybuildonfindingsofthesystematicreviewby
providingfurtherevidenceforriskfactorscommoninmedicalpatientsforincident
delirium.Theresultsofthelogisticregressionanalyseshighlightthatdementia,
cognitiveimpairment,functionalimpairment,fractureonadmissionandagehada
strongrelationshipwithincidentdelirium.Interventionsorphysiologicalchanges
whileadmittedtohospitalsuchasinsertionofanIDC,addingmorethanthree
medicationsandabnormalsodiumlevelwerealsostronglyrelatedtoincident
delirium.Adescriptionofthecharacteristicsofthepatients,includingtheirplaceof
residenceonadmission,theirpreviousleveloffunctioning,ageandgender,is
reported.Theoutcomesforpatientswithdeliriumweremorelikelytobeworse,
withthesepatientsbeingmorelikelytobedischargedtoacarefacility,havea
declineinleveloffunctioningandincontinence,aswellasincreasedincidenceof
codegreycalls,andfalls.Resultshavealsobeenpresentedforthemedicationsthat
patientsreceivedduringhospitalisation.Patientswithincidentdeliriumwerelikely
tobegivenanantipsychoticfortreatmentoftheirdelirium.Themanagementand
preventionstrategiesdocumentedinthepatient’smedicalrecordhavealsobeen
presentedaswellasthedisciplineofhealthprofessionalsmostlikelytodocument
signsofdeliriumandtimeelapsedbeforediagnosiswasmade.



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4.4Phase3ͲDeliriummanagementsurveyresults

Inthefollowingsection,thedeliriummanagementsurveyrecruitmentand
participationrateswillbepresentedaswellasthedetailedsurveyresults.
4.4.1Hospitalcharacteristicsandparticipationrates
Bothpublicandprivatehospitalswereinvolvedinthesurvey.Intermsofprivate
hospitals,twentyͲsixwereinvitedtoparticipateinthesurvey.Respondentsfrom
fiveofthe26hospitals(19.2%)consentedtoparticipatebycompletingthesurvey.
Thenominatedrespondentfrom15ofthe26privatehospitals(57.7%)didnot
respondtotheinvitationtoparticipate,despitereminderemails.Respondentsfrom
twoofthe26hospitals(7.7%)respondedtotheinitialemailexpressinginterestbut
despitereminderstocompletethesurveydidnotparticipate.Afurtherfour
respondentsofthe26hospitals(15.4%)respondedtoinitialcontactbutdeclinedto
participate;twodeclinedstatingthiswasbecausethehospitaldidnothavea
specificpolicy,andonedeclinedstatingtheydidnothaveanypatientsthat
developeddelirium.

ThepublichospitalsinMelbournearegroupedintoregionsandaremanagedasa
singlenetworkwithineachregion.SeveralnetworksexistintheMelbourne
metropolitanarea.Thisisrelevantbecauseoneofthesurveyquestionsaskedif
policieswereusedacrossallcampusesofthehealthnetwork.Allrespondentsfrom
publichealthnetworksstatedthatthiswasthecaseandthereforeitwasonly
necessarytocontactonerespondentfromeachofthepublichospitalnetworks.
NineofthehospitalnetworkswithintheMelbourneregionwerecontactedand
invitedtoparticipateintheresearch.Respondentsfromsevenoftheninehospital
networks(77.8%)consentedtoparticipatebycompletingthesurvey.Respondents
fromtwoofthenine(22.2%)networksdidnotrespondtotheinvitationto
participate.Theoverallresponserateforthesurveyfrombothpublichospital
networksandprivatehospitalswas34%(N=12).

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Respondentsincludedseniorstaffmembersinvariousroles,including:Directorsof
Nursing(DON),QualitySystemsCoordinators,NurseUnitManagers,Staff
DevelopmentCoordinators,QualityServicesManagers,CognitionClinicalNurse
Consultant,HealthEducatorsandAssociateManagers.

Publicallyavailabledataabouttheapproximatenumberofovernightadmissions
perhospitalnetworkwerecollectedthroughthemyhospitals.gov.auwebsite.Data
regardingthenumberofovernightadmissionswerenotpublicallyavailableforthe
privatehospitalsviathiswebsite.Respondentswererequestedtoreportan
estimateorknownfigureforthenumberofpatientsperyearthatdeveloped
deliriumintheirorganisation.Onlyfiveofthepublichospitalrespondentswereable
toprovidethisinformation.Privatehospitalrespondentsdidnotprovidethese
data.Table42presentstheapproximatenumberofovernightonlyadmissionsper
publichospitalandtheestimatedpercentageofdeliriumincidencereportedbythe
respondents.

Table42.Hospitalnetworkdatafortheapproximatenumberofpatientadmissions
peryearandestimatesofdeliriumincidence
Publichospital
network
Approx.numberofovernight
admissionsforyear2011–
2012*
%ofpatientsthatdevelop
delirium(estimate)
Network1 54,188 2%
Network2 66,765 Unsure
Network3 47,895 Unsure
Network4 30,832 2%
Network5 43,567 9.85%
Network6 30,753 40%
Network7 33,661 50–60%ingeneralmedical
Note.*Asreportedonthemyhospitals.gov.auwebsite




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4.4.2Deliriummanagementpolicies
AsummaryoftheresponsestoeachsurveyquestionispresentedinFigure18(see
Appendix9forthesurveytool).Thegraphprovidesasummaryoftheproportionof
publicandprivatehospitalrespondentsthatstated,‘yes’forquestionsregardinga
deliriumpolicyandthecontentofthepolicy.Adetailedoverviewoftheresultsfor
eachofthesurveyquestionswillbepresentedinthefollowingsections.



Figure18.Deliriummanagementpoliciesandguidelinesinbothpublicnetworks(n=
7)andprivatehospitals(n=5).(*ClinicalPracticeGuidelinesfortheManagementof
DeliriuminOlderPeople)

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4.4.2.1Deliriummanagementpolicy
Surveyrespondentswereaskedifthehospitalhaddevelopedaspecificdelirium
managementpolicy.Respondentsfromthree(60%)oftheprivatehospitalsand
four(57.1%)ofthepublicnetworksstatedtheyhadapolicyrelatingspecificallyto
themanagementofpatientswithdelirium(seeFigure18).Respondentsfromsome
ofthehospitals(n=2,1publicand1private)thatdidnothaveadelirium
managementpolicyexpressedtheirdesiretohaveone,orstatedthatwhilethey
didnotcurrentlyhaveapolicy,onewasintheprocessofbeingdeveloped(n=1
public).

4.4.2.2AwarenessoftheClinicalPracticeGuidelinesfortheManagementof
DeliriuminOlderPeople(ClinicalEpidemiologyandHealthServiceEvaluationUnit
andDeliriumClinicalGuidelinesExpertWorkingGroup2006).
AsshowninFigure18(‘AwareofGuidelines’)allrespondentsfrompublichospital
networksreportedbeingfamiliarwiththeClinicalPracticeGuidelinesforthe
ManagementofDeliriuminOlderPeople.Threeoutofthefive(60%)respondents
fromprivatehospitalswereawareoftheguidelines.

4.4.2.3DeliriumpolicydevelopedusingtheClinicalPracticeGuidelinesforthe
ManagementofDeliriuminOlderPeopleasaguide
Respondentsfromtwo(40%)oftheprivatehospitalsstatedthedelirium
managementpolicywasdevelopedusingtheguidelines.Allrespondentsfromthe
four(57.1%)publicnetworksthatstatedtheyhadapolicyfordeliriummanagement
indicatedthepolicyhadbeendevelopedusingtheguidelines(Figure18‘Policy
DevelopedUsingGuidelines’).

4.4.2.4Screeninganddiagnosingdelirium
AsshowninFigure18(‘ScreeningPolicy’),respondentsfromthreeoftheprivate
hospitals(60%)andthreeofthepublicnetworks(42.9%)stated(aspartofthe
deliriummanagementpolicyoraseparatepolicy)therewereguidelinesavailable
forscreeningandfordiagnosingofdelirium.Thetoolthatwasmostoften
recommendedwastheConfusionAssessmentMethod(CAM).Onepublicnetwork
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adaptedtheCAMintoaflowchart.Arespondentfromonepublicnetworkreported
theyhadaninitialdeliriumassessmenttool,whichincludedscreeningquestions
andaconfusionassessment.Atonepublicnetwork,staffhaddevelopedascreening
tool(basedontheClinicalPracticeGuidelinesfortheManagementofDeliriumin
OlderPeople)forusewithintheirownhospital.Otherrespondentsstatedthata
toolwasnotcurrentlyused,butapolicywasbeingdeveloped.

4.4.2.5Documentationofthediagnosis
Respondentsreportedthatthediagnosisofdeliriumwasmostlydocumentedinthe
patientmedicalrecord.Respondentsfromoneprivatehospitalandonepublic
hospitalnetworkreportedtheyusedtheCAManddocumentedthediagnosisona
specificCAMassessmentform.Inthreeofthepublicnetworks(42.9%)respondents
reportedtherewasnowherespecifictodocumentadiagnosisofdelirium.One
respondentnotedthatattheirorganisationthedeliriumdiagnosiswasalso
documentedasanalertonthepatient’selectronicmedicalrecord.

4.4.2.6Cognitiveassessmentonadmission
Respondentsfromonepublicnetwork(14.3%)andtwoprivatehospitals(40%)
statedtherewasaspecificpolicy,orasectionoftheexistingdeliriummanagement
policy,thatrecommendedaformalcognitiveassessmentforadultsover65years
onadmission(refertoFigure18for‘CognitiveAssessmentPolicy’).Theremaining
hospitalsdidnothaveapolicyforcognitiveassessmentonadmissiontohospital.
Despitenothavingapolicyforcognitiveassessmentonadmissionanumberofthe
respondentsfromthepublicnetworksandprivatehospitalsstatedatoolwasused
toundertakecognitiveassessments.Itwasnotclearwhenthesetoolsshouldbe
usedandrespondentsreporteditbeingatthediscretionofthehealthprofessional.
ThetoolsmostoftenusedwereAbbreviatedMentalTest(AMT)andtheMini
MentalStateExam(MMSE).TheAMTwasusedbytwo(40%)oftheprivate
hospitals,andtheMMSEwasusedbyoneprivatehospital(20%).Theremaining
twoprivatehospitalsdidnotuseatoolforcognitiveassessment(40%).Twoofthe
publicnetworksusedaseriesofcognitivequestionsontheadmissionformto
assesscognition(28.6%),twousedboththeAMTandtheMMSE(28.6%),andone
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usedjusttheMMSEasacognitiveassessmenttool(14.3%).Twoofthepublic
networksdidnotuseacognitiveassessmenttool(28.6%).Onlytwoofthepublic
networks(28.6%)andoneoftheprivatehospitals(20%)reportedthatthey
providedspecifictrainingfortheuseofthesetools.

4.4.2.7Riskfactorassessment
Respondentsfromfourofthepublicnetworks(57.1%)andthreeoftheprivate
hospitals(60%)statedtherewasasectionofthepolicythatrecommendeddelirium
riskassessment(referFigure18‘RiskFactorAssessmentPolicy’).Oneofthe
respondentsfromapublicnetworkstatedthatapositiveresultontheriskfactor
assessmentwouldleadtoafurthercomprehensiveassessment.Respondentswere
alsoaskedaboutthetrainingthatwasprovidedforstaffregardingtheriskfactors
fordeliriumdevelopment.Muchofthetrainingprovidedbythepublicnetworks
includedinͲservicetrainingsessions,deliriumstudydaysandonlineeducation
packages.RespondentsfromtwoofthepublicnetworksstatedthatnoinͲservice
deliriumeducationwasprovided.Itwasreportedthatthreeprivatehospitals(60%)
didnotprovideanydeliriumriskfactortraining.Respondentsfromtheremaining
twohospitals(40%)statedthatwardbasedtrainingwasprovidedandinformation
sheetsweregiventostaff.

4.4.2.8Pharmacologicalmanagementpolicy
Therewasapharmacologicalpolicyusedinfiveofthepublichospitalnetworksand
oneoftheprivatehospitals.Therespondentforoneofthepublicnetworksthatdid
nothaveapolicyindicatedthatforguidanceonmedicationforpatientswith
delirium,theyoftenreferredtotheClinicalPracticeGuidelinesfortheManagement
ofDeliriuminOlderPeople(ClinicalEpidemiologyandHealthServiceEvaluationUnit
andDeliriumClinicalGuidelinesExpertWorkingGroup2006).Anotherrespondent
inaprivatehospitalstatedthatduetothenatureoftheprivatesystemtheycould
notprovideaspecifichospitalpolicyformedicationmanagement.Thereasongiven
wasthatdoctorsprescribingthemedicationsarenotspecificallyemployedbythe
hospitalandthehospitalcannotimplementguidelinesonspecificuseof
medication.Respondentsreportedthatarangeofmedicationswasrecommended
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forthemanagementofseverelyagitatedpatients.Fourhospitalrespondentsstated
thathaloperidolwasrecommendedintheirpolicy.Dosesofhaloperidoldiffered,
withthreepoliciesrecommendingdosesbetween0.25mgto0.5mg,andone
hospitalpolicyrecommending0.5mgto1mgofhaloperidol.Table43summarises
themedicationsanddosesthatwererecommendedinthehospitalpolicies.

Table43.Medicationsanddosesrecommendedforpatientswithagitationand
aggressioninapharmacologicalmanagementpolicy



Medication
Numberof
Hospitalsthat
recommended
medication



Doserecommended(max24hours)
Haloperidol 4 3hospitalsrecommended0.25mg–0.5mg
1hospitalrecommended0.5mg–1mg
Rispiridone 5 3hospitalsrecommended0.25mgBD(max2mg)
1hospitalrecommended0.25mg–0.5mg(max2mg)
1hospitalrecommended0.5mg–1mg
Midazolam 1 Patientswithnodementia5–10mg(elderly)
Olanzapine 5 3hospitalsrecommended2.5mg(maxdose10mg)
1hospitalrecommended2.5mg–5mg(maxdose5
mg)
1hospitalrecommended5–10mg
Quetiapine 3 1hospitalrecommended12.5mg(max37.5mg)
2hospitalsrecommended12.5mg–25mg(max50
mg)

4.4.2.9Medicalreviewofpatientswithdelirium
Respondentsfromfouroftheprivatehospitals(80%)statedtherewereno
recommendedguidelinesforthefrequencyofamedicalreview.Theremaining
respondentstatedsuchpatientsneededtobemonitoredhourly;however,inthe
privatehospitaladoctorisnotalwaysavailabletoreviewthepatient.Respondents
fromtwoofthepublicnetworks(28.6%)statedthatrecommendationsformedical
reviewdidnotexist.Threeofthepublichospitalrespondents(42.9%)statedthat
therewerenoguidelinerecommendationsformedicalreviewbutthepatient
shouldbecloselymonitored.Onepublichospitalnetworkrespondentstatedthat
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posttheadministrationofamedicationsuchasHaloperidol,medicalstaffshould
reviewthepatientwithinonehour.Anotherpublicnetworkrespondentstatedthat
accordingtotheirpolicyapatientwouldberevieweddailyandonrequest.

Whenaskedwhattrainingisprovidedtomedicalstaffregardingmedication
managementandreviewneedsofapatientwithdelirium,mostrespondentsof
bothpublicnetworksandprivatehospitalsstatedthattheydidnotknow.Fourof
thepublichospitalrespondents(57.1%)statedthatnewmedicalstaffareeducated
duringorientation.Onepublichospitalserviceprovidedaccesstodeliriumstudy
daysformedicalstaff.

4.4.2.10Barrierstoimplementationordevelopmentofpolicies
Respondentswereaskediftheyhadexperiencedanybarriersordifficulties
implementingadeliriummanagementpolicy.Therewasarangeofissuesidentified
asbarriers.Lackofknowledgeofdeliriumamongclinicalandmanagerialstaffwasa
commonconcern(n=3,2publicand1private).Thislackofknowledgeincluded
continueduseofcontraindicatedmedicationssuchasbenzodiazepines,lackof
understandingofhowtorecognisedelirium,orknowledgeregardingdelirium
causes.

Oneprivatehospitalrespondentstatedthatduetosomestaff’spersonal
experiencesandtheirdifferencesinopinionsregardingthebestdelirium
managementtherewasalackofconsensusandaninabilitytodevelopguidelines
fortheirhospital.Twoprivatehospitalresponsesincludedresistancefromclinical
staffmemberstotheimplementationofnewdocumentationrequired.Onepublic
networkrespondentalsostatedthattherewasdisagreementregarding
managementofdeliriumbetweentreatingteams.Anotherpublicnetwork
respondentstatedthattheywereintheprocessofdevelopingadelirium
managementpolicybutwereexperiencingdifficultywiththeactualcontentofthe
policy.Therewasinconsistencyregardingwhatassessmenttoolsshouldbeused,
whoshouldconductassessments,timingofassessments,andclarificationof
medicationrecommendations.Finally,onepublicnetworkrespondentexpressed
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concernregardingcomplacencyaboutdelirium.Theystatedthatabarrierto
developingand/orimplementingadeliriummanagementpolicywasthatdelirium
wasnotafocusoftheorganisation.Therespondentstatedthattheorganisation
wasmoreclearlyfocusedonpassingaccreditationandmeetingtheNationalSafety
andQualityHealthService(NSQHS)Standards(whichdonotcurrentlyinclude
deliriummanagement).

4.4.3Surveyresultssummary
Theresultsofthissurveyindicatethatanumberofprivatehospitalsandpublic
hospitalnetworksdonotcurrentlyhaveadeliriummanagementpolicy.Thereisa
lackofguidanceinmosthospitalsonhowtoscreenforanddiagnosedelirium.
Cognitiveassessmentsareseldomrecommendedinthedeliriummanagement
policiesoftheorganisations.Anumberofbarrierswereidentifiedbyrespondents
tohaveimpactedontheimplementationofapolicyondeliriummanagementin
theirorganisation.

4.5Conclusion
Thischapterhaspresentedtheresultsofallthreephasesofthestudy.The
followingchapterwillprovideadiscussionoftheseresults,followedbyaconcluding
chapterthatwillprovidetheconcludingstatementsoftheresearch.
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Chapter5ͲDiscussion
5.1Introduction
Thischapterprovidesadiscussionoftheresultsofallthreephasesoftheresearch
aswellashowtheseresultsrelatetoexistingliterature.Firstly,riskfactorsfor
deliriumidentifiedinthesystematicreviewandthecaseͲcontrolstudyare
discussedandfindingscomparedtopreviousresearch.Healthprofessionals’
assessmentofriskfactorsandmanagementofpatients,accordingtotheresultsof
thecaseͲcontrolstudy,willbediscussedinrelationtoexistingresearchandpolicies.
Thestrengthsandlimitationsoftheresearchwillalsobediscussedinthischapter.

5.2Riskfactors
RiskfactorsidentifiedinthesystematicreviewandthecaseͲcontrolmedicalrecord
auditreinforceexistingevidencethatavarietyoffactorscancontributetoincident
delirium.Predisposingriskfactorsidentifiedintheresearchashavingthestrongest
associationwithincidentdeliriumincludedementia,cognitiveimpairment,previous
delirium,functionalimpairment,afallpriortoadmission,andafracturepriorto
admission.Factorsforwhichsomeassociationwithincidentdeliriumwasevident,
butwhichneedmoreinvestigationtoconfirmarelationship,include:age,visual
andhearingimpairment,depression,severeillness,andyearsofeducation.
Importantly,thisstudyalsoidentifiedfactorsnotassociatedwithincidentdelirium
thathadpreviouslybeenshowntohaveanassociationwithdevelopmentof
delirium.Theseincludemalegenderandpneumonia.Oneofthegreatest
challengeswhenconsideringdeliriumriskfactorsisthat,fortwopatientswith
similarriskfactors,onemaydevelopdeliriumwhiletheothermaynot(Inouye
2006).Thusitisvitalthatfactorsthatcontributemostsignificantlytothelikelihood
ofdevelopingincidentdeliriumarehighlighted.InthecaseͲcontrolstudy,logistic
regressionwasthereforeusedtoidentifyfactorswithindependentassociations
withdelirium,comparedtootherfactors.Thefollowingsectionswilldiscussthe
resultsinrelationtoindividualriskfactorsidentifiedinboththesystematicreview
andthecaseͲcontrolstudyandexistingresearchliterature.
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5.2.1Predisposingriskfactors
5.2.1.1Dementia
InboththesystematicreviewandthecaseͲcontrolstudy,dementiawasfoundtobe
asignificantriskfactorforincidentdeliriuminthemedicalpatientpopulation.
PatientsthatwereidentifiedinthecaseͲcontrolstudyashavingapossibledelirium
werealsolikelytohavedementia.Thesefindingssupportthoseofanearlierreview
conductedbyElieetal.(1998).Although,Elieandcolleaguesincludedstudiesfrom
allareasofthehospital(includingmedical,surgicalandpsychiatricservices),their
reviewalsoshowedthatevidenceofdementiawasassociatedwithincident
deliriumoccurringinpatientsinallsettings.Thesefindingssupporttheviewthat
dementiaisoneoftheleadingriskfactorsfordeliriumacrossarangeofhospital
settings(Inouye2006).TheresultsofthesystematicreviewandthecaseͲcontrol
studywithrespecttodementiaarenotsurprisinggiventhatanextensiveamountof
researchhasidentifieddementiaasariskfactorfordelirium(Ajilore&Kumar2004;
Boettger,Passik&Breitbart2009;Dasgupta&Hillier2010;Fick,Agostini&Inouye
2002;Inouye1999;Inouyeetal.1993;Margiottaetal.2006;Rabins&Folstein
1982).

5.2.1.2Cognitiveimpairment
InthesystematicreviewandthecaseͲcontrolstudycognitiveimpairmentwas
foundtobestronglyassociatedwithapatient’sriskofdevelopingincidentdelirium.
MoststudiesinthesystematicreviewusedtheMiniMentalStateExam(MMSE)to
measurecognitiveimpairment.AresultontheMMSEoflessthan24indicatesa
degreeofcognitiveimpairmentandissignificantlyrelatedtoincidentdelirium.
Althoughretrospectiveanalysisofpatients’cognitionusingtheMMSEcouldnotbe
undertakenforpatientsinthecaseͲcontrolstudy,descriptorsofthepatients’
cognitionwereused.PatientsinthecaseͲcontrolstudywereconsideredtohave
cognitiveimpairmentiftheyweredescribedashavingsignificantmemory
problems,orweredescribedbyafamilymemberashavingsomecognitiveissues.

AlthoughtheMMSEwasnotusedtoassesslevelofcognitionofpatientsinthe
caseͲcontrolstudy,apatientwhosefamilystatedthepatienthadsomecognitive
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impairment(whichwasnotpreviouslydiagnosed)hadgreateroddsofdeveloping
incidentdeliriumthanapatientwhohadnotbeendescribedashavingsome
cognitiveimpairment.Thishighlightstheneedforhealthprofessionalstotakeinto
accountandconsidertheinputoffamilymembersinregardstoreportingthe
patient’scognitionstatus.Thiscanalsobeacueforhealthprofessionalstoconduct
aformalcognitiveassessmentonthepatient.Therelationshipbetweencognitive
impairmentanddeliriumhasfrequentlybeenexaminedintheliteratureand
evidenceshowsanincreasedriskfordeliriumifcognitiveimpairmentispresent
(Harwood,Hope&Jacoby1997;Jacksonetal.2004;Korevaar,vanMunster&de
Rooij2005;MacLullichetal.2009).Asaresult,assessmentofcognitionon
admissionisimportantinordertodetermineapatient’spossibleriskfordelirium.
Voyeretal.(2007)identifiedthatwhendeterminingriskfordelirium,severityof
priorcognitiveimpairmentwaslessimportantthanthepatient’scognitivestatuson
admission.Thatis,recentdeteriorationinlevelofcognitionappearedtobemore
importantindeterminingdeliriumrisk.Thisisimportantwhendeterminingthe
appropriatetimetoundertakeanassessmentofthepatient’scognition.Amore
detaileddiscussionregardingtheimportanceofundertakingcognitiveassessments
forpatientsonadmissionwillbepresentedinsection5.3.

5.2.1.3Advancedage
Mixedresultsregardingageasariskfactorforincidentdeliriumwerefoundinthe
systematicreviewandcaseͲcontrolstudy.Inanumberofpreviousstudies,
advancedagehasbeenidentifiedasariskfactorfordelirium(Edlundetal.2006;
Elieetal.1998;Inouye2006;Inouyeetal.1993;Levkoffetal.1992;Mattar,Chan&
Childs2012).Inthesystematicreview,metaͲanalysisofresultsfromtwostudies
thatreporteddataonpatientsover80yearsdidnotproduceasignificantresult(OR
1.42,p=.33).Thatis,advancedagewasnotassociatedwiththelikelihoodof
developingincidentdelirium.Similarly,whentheaverageageofpatientswithand
withoutdeliriumfromfourofthestudieswerecompared,similarnonͲsignificant
resultswerefound(p=.57).Thiswasanunexpectedfindingofthesystematic
review.Itcouldbethatinthemedicalpatientpopulation,ageisnotastrongrisk
factorforincidentdelirium.Factorsthataregenerallyassociatedwithadvanced
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age,suchascognitiveimpairment,dementia,functionalimpairmentandvisual
impairmentcouldimpactontheriskofdevelopingincidentdeliriumasopposedto
agealone.Thatis,anolderpersonwithcognitiveorfunctionalimpairmentmaybe
moreatriskofincidentdeliriumthananolderpersonwithnofunctionalor
cognitiveimpairment.Thereviewfindingssuggestthatmoreevidenceisneededto
determineifageisanindependentriskfactorfordelirium.

Otherresearchsupportsthefindingsofthesystematicreviewthatriskfactorssuch
asfunctionalimpairmentcouldbemoreimportantthanagealoneindetermining
deliriumrisk.Forexample,Korevaar,vanMunsteranddeRooij(2005)founda
strongrelationshipbetweenageandimpairedfunctionalcapacity.Iftheauthors
hadexcludedfunctionalimpairmentfromtheiranalysis,advancedagewouldhave
beenindependentlyassociatedwithdeliriumdevelopment.Margiottaetal.(2006)
foundsimilarresultsandconcludedthatinpatientswhodevelopeddelirium,illness
severity,impairedcognitivefunctionanddecreasedfunctionalcapacityplayeda
greaterroleindeliriumdevelopmentthanagealone.Margiottaetal.(2006)also
foundthatinpatientswithnodementia,agewasnotariskfactorfordelirium,
althoughMMSEscores(p=.012)andfunctionalloss(p=.000)weresignificantly
relatedtodeliriumdevelopment.Findingsofthesestudiesalsosuggestthatfactors
thatmaybeduetoadvancedage,suchascognitiveandfunctionalimpairment,
haveamoresignificantimpactthanagealone.

Whencomparingaverageagesbetweenthedeliriumandcontrolgroupsincludedin
thecaseͲcontrolstudy,patientswithdeliriumweresignificantlyolder,comparedto
thecontrolgroup.Logisticregressionwasperformedusingaverageageasa
variableandthiswasindependentlyassociatedwithincidentdeliriuminthis
population.Patientswithapossibledeliriumwerealsosignificantlyolderthan
patientsinthecontrolgroup.Thisfindingsupportsmuchofthepreviousresearch
intodeliriumriskfactorsthatsuggestsageisanindependentriskfactorfordelirium
(Inouye,Westendorp&Saczynski2014;Levkoffetal.1992;Schoretal.1992).
However,logisticregressionwasalsoperformedwiththevariable‘agegreaterthan
80years’.Multivariateanalysisshowedthatadvancedageofgreaterthan80years,
whenaddedtothemodel,wasnotindependentlyassociatedwithincidentdelirium
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inthispopulationwhencomparedwithotherfactorsinthemodel.Thisfinding
confirmstheresultsofthesystematicreview.Thevaryingresultsofsomeresearch
studiesmaybeduetoanumberofreasons.Deliriumcanbecausedbymultiple
factorsandhasthepotentialtobeexperiencedbydifferentpatientpopulations
thathavevariablenaturalhistories(Dasgupta&Hillier2010).Thisvariationmay
accountforsomeofthedifferencesinthefindingsregardingtherelationship
betweenageanddelirium.ThepresenceofcoͲmorbidillnessandtheseverityof
dementia,cognitiveimpairmentand/orfunctionalimpairment,aswellashow
deliriumismeasured,maybeimpactinguponhowageinfluencesapatient’sriskfor
delirium.Importantly,whenitcametoadvancedage,otherfactorssuchas
cognitiveimpairment,dementia,andfunctionalimpairmentweremorelikelyto
increaseapatient’sriskofincidentdelirium.Thisreinforcestheneedforhealth
professionalstoassesscognitiveimpairmentonadmissiontohospital.

5.2.1.4Functionalimpairment
Functionalimpairment,asmeasuredbytheKatzIndexofIndependenceinActivities
ofDailyLiving(Katzetal.1970),wassignificantlyrelatedtoincidentdeliriumin
boththesystematicreviewandthecaseͲcontrolstudy.Inthesystematicreview,
metaͲanalysisindicatedthatpatientswithfunctionalimpairmenthavea75%
increaseinlikelihoodofdevelopingincidentdelirium.Multivariateanalysisshowed
thathavingfunctionalimpairmentsignificantlyincreasedthelikelihoodof
developingincidentdeliriuminthispopulation(OR2.0,p=.006).Thisindicatesthat
patientswithfunctionaldependencehavegreateroddsofdevelopingincident
delirium.Functionalimpairmentwasalsofoundtobeariskfactorforpatientswith
possibledelirium(p<.000).

Thesefindingsareconsistentwithfindingsofotherresearchandprovidefurther
evidencefortheimpactoffunctionalimpairmentondelirium.Previousresearch
hasshownthatfunctionaldependence,immobility,lowlevelsofactivityanda
historyoffallsareriskfactorsfordelirium(Inouye1999,2006;Margiottaetal.
2006;Murrayetal.1993;Voyeretal.2007).Thesystematicreviewofdeliriumrisk
factorsconductedbyElieetal.(1998)alsofoundthatdiminishedactivitiesofdaily
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livingweresignificantlyassociatedwithanincreasedriskofdelirium(OR2.5)(Elie
etal.1998).Thesefindingshighlighttheimportanceofprovidingasafe
environmentintheclinicalsettingwherepatientscanbeencouragedtoundertake
activitiesindependently.PatientswithpreͲexistingfunctionalimpairment,
therefore,needtobewellsupportedinthehospitalsettinginordertoreducethe
riskofdevelopingdeliriumorbecomingmorefunctionallydependent.

5.2.1.5Gender
Asignificantrelationshipbetweenmalegenderandincidentdeliriumwasnotfound
ineitherthesystematicrevieworthecaseͲcontrolstudy.Inpreviousstudies,male
genderwasidentifiedasariskfactorforthedevelopmentofdelirium(Elieetal.
1998;Inouye2006;Schoretal.1992).ThereviewconductedbyElieandcolleagues
(1998),includedstudiesconductedinsurgical,medicalandpsychiatricpatient
settings.Twoofthestudiesfoundthestrongestrelationshipbetweenmalegender
anddeliriumoccurredamongpatientsinthesurgicalsetting.Studiesconductedin
medicalandpsychiatricsettingsdidnotshowanassociationbetweenmalegender
andincidentdelirium.

Similarly,mixedresultswerefoundinstudiesincludedinthesystematicreview
conductedaspartofthisresearch.Sixofthestudiesincludeddataregarding
deliriumriskaccordingtomalegenderbutonlyonefoundthatmalegenderwas
significantlyrelatedtodevelopmentofdelirium(OR3.06)(Campbelletal.2011).
Theauthorsacknowledgedthatthiswasanunexpectedfindingandwereunclearas
towhythismayhaveoccurred(Campbelletal.2011).Consideringthevariabilityin
results,moreresearchisneededtoconclusivelydeterminetheriskofmalegender
associatedwithdevelopmentofincidentdeliriuminthemedicalpopulation.

5.2.1.6Sensoryimpairment
Visualimpairmentwasnotfoundtohavearelationshipwithdeliriuminthe
systematicreview.Theconfidenceintervalcrossesthelineofnoeffectand
consequently,theresultsmustbeinterpretedwithcaution.InthecaseͲcontrol
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study,multivariateanalysisshowedthatvisualimpairmentwasnotindependently
associatedwithincidentdelirium.

Hearingimpairmentwasreportedinonlyoneofthestudiesincludedinthe
systematicreviewandthuscouldnotbeusedformetaͲanalysis.InthecaseͲcontrol
study,neitherthecase/controlnorpossibledelirium/controlcomparisonsindicated
hearingimpairmentwassignificantlyrelatedtoincidentdelirium,suggestingthat
thosewithhearingimpairmentareunlikelytohaveanincreasedriskofincident
delirium.However,inthecaseͲcontrolstudybecauseevidenceofthepresenceof
hearingimpairmentreliedondocumentation,itispossiblethattheinfluenceof
hearingimpairmentisunderestimated.

Bothvisualandhearingimpairmentwerefoundtobemoderateriskfactorsfor
deliriuminthesystematicreviewconductedbyElieetal.(1998)(OR1.9).For
studiesincludedinthepresentsystematicreview,therewereslightdifferencesin
thewaythateachofthestudiesdefinedvisionimpairment,howeveralleyetests
indicatedasignificantproblemwiththepatients’eyesight.Thestudiesincludedin
thepresentsystematicreviewdefinedvisualimpairmentasvisionworsethan20/70
(Francoetal.2010),visionrequiringtheuseofaidsandcontinuingtointerferewith
activitiesofdailyliving(O'Keeffe&Lavan1996),andabnormalvisionusinga
standardJaegertest(McAvayetal.2007).Theriskpredictionmodeldevelopedby
Inouyeetal.(1993)includedvisualimpairmentasoneofthegreatestpredictorsof
deliriumdevelopment.Participantswereconsideredtohavevisionimpairmentif
theircorrectedvisionwasworsethan20/70.Theauthorsfoundthatpatientswith
visualimpairmenthadarelativeriskof3.51forthedevelopmentofdelirium.
However,itwasacknowledgedthatalowprevalenceofvisualimpairment(only6
patientswithvisualimpairment)existedandthismayhaveskewedtheresults.The
impactofvisualimpairmentondevelopmentofdeliriumvariesamongstudiesand
needsfurtherinvestigationinthemedicalpatientpopulationtodeterminethe
strengthofitsassociationwithdelirium.

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5.2.1.7Levelofeducation
Studiesincludedinthesystematicreviewalsoinvestigatedwhetherlevelof
educationinfluenceddevelopmentofdelirium.However,intermsofthecaseͲ
controlstudythisinformationcouldnotberetrospectivelycollectedandthuswas
notexamined.Threeofthestudiesinthesystematicreviewreportedonthe
relationshipbetweenthenumberofyearsofeducationandincidentdelirium.
Combiningtheresultsofthesestudiesandcalculatingthemeanyearsofeducation
forthosewhodevelopeddeliriumandthosewhodidnot,revealednosignificant
differencebetweenthetwogroups(p=.64).However,oneofthestudieswas
conductedinColombiaandtheothertwowereconductedintheUnitedStatesof
America(USA).Educationalfacilitiesandpracticesmayvarybetweenthetwo
countries.InthestudyconductedinColombia,thepatientswhohadnodelirium
hadsignificantlylessyearsofeducationcomparedtothoseinthestudiesconducted
intheUSAwhodiddevelopdelirium.Takingthisintoconsiderationandcomparing
onlythetwostudiesthatwereconductedintheUSA,asignificantdifference
existedintheyearsofeducationattainedbetweendeliriumandnonͲdelirium
groups(p=0.04),withthosewithmoreyearsofeducationlesslikelytodevelop
incidentdelirium.

Previousresearchhassuggestedtheremaybeastrongassociationbetweenlevelof
educationattainmentandthedevelopmentofadementia(Mortimer&Graves
1993).AstudybyJonesetal.(2006)showedthatthegreaterthelevelof
educationalattainment,thestrongerthecognitivereserve,andithasbeen
postulatedthatthismayactasaprotectivemechanismagainstthedevelopmentof
dementia.Consideringthestrongrelationshipbetweendementiaanddelirium,
someresearchershaveconsideredthateducationalattainmentmayalsoimpacton
developmentofdelirium.However,furtherresearchisneededtoconfirmthe
relationshipbetweendeliriumandyearsofeducation.

5.2.1.8IllnessseverityandcoͲmorbidity
InthesystematicreviewseverityofillnessandillnesscoͲmorbiditywere
investigatedfortheirimpactonriskfordelirium.Duetodifficultieswith
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retrospectivelydeterminingwithoutdocumentedevidenceifanillnesswas‘severe’,
‘illnessseverity’couldnotbeassessedinthecaseͲcontrolstudy.Inthesystematic
review,datacouldnotbepooledformetaͲanalysisduetotheheterogeneityin
definitionsandmeasuresofsevereillness.Useoftools,suchastheAPACHEscoring
system(topredictoutcomesinICU),produceddifferentresultsbetweenstudies,
withMcAvayetal.(2007)findingastrongassociationofillnessseverityand
delirium,whilstWilsonetal.(2005)failedtofindanyassociation.Theutilityof
illnessseveritypredictiontoolsneedsfurtherexplorationbecausesamplesizemay
havecontributedtothelackofconclusivefindingsinthesestudies.Furthermore,
wheninvestigatingthecoͲmorbidityofillnessinthestudiesbyCampbelletal.
(2011)andMcAvayetal.(2007),whenillnesscoͲmorbiditywasincludedinthe
analysis,therewerenosignificantdifferencesfoundinscoresontheCharlsoncoͲ
morbidityindexbetweenthosewhodevelopeddeliriumandthosethatdidnot.
ThesefindingssuggestasignificantrelationshipbetweentheburdenofcoͲmorbid
illnessandincidentdeliriumdoesnotexist.

Elieetal.(1998)foundillnessseveritytobethesecondmostimportantriskfactor
fordeliriumwithacombinedORof3.8.Alargequantityofresearchhasbeen
conductedtoexaminetherolethatsevereillnessplaysinthedevelopmentof
delirium.Inouyeetal.(1993)includedsevereillnessinthedeliriumriskprediction
modeltheydeveloped.Furthermore,astudyconductedbyVoyeretal.(2007)also
foundthatpatientswhodevelopedamoderatetoseveredeliriumweremorelikely
tohaveasevereillnessstatus.Thissuggeststhattheseverityoftheillnesscan
impactonseverityofdelirium.Moreresearchisneededtodeterminetheimpactof
severeillnessondeliriumriskanduseofvalidandreliabletoolswillhelptoimprove
comparabilityofresultsamongstudies.

5.2.1.9Depression
Mixedfindingsregardingtherelationshipbetweendepressionanddeliriumwere
foundinthesystematicreviewandcaseͲcontrolstudy.Allstudiesincludedinthe
systematicreviewusedtheGeriatricDepressionScale(GDS)toscoredepression
andthislimitedtheheterogeneitybetweenstudies.However,duetodifferencesin
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thewayresultsoftheGDPwerereportedintheincludedstudies,metaͲanalysiswas
unabletobeundertakentocomparethefindings.Ofthefourstudiesincludedin
thesystematicreviewthatmeasureddepression,twostudiesfailedtofinda
significantrelationshipbetweendepressionandincidentdelirium(O'Keeffe&Lavan
1996;Wakefield1996&2002).However,twostudiesdidfindsomerelationship
betweendeliriumanddepression,indicatingthatpatientswhoweredepressedat
thetimeofadmissionweremoreatriskofdevelopingincidentdelirium(McAvayet
al.2007;Wilsonetal.2005).

InthecaseͲcontrolstudy,adiagnosisofdepressionwasonlyrecordedifthepatient
hadadocumentedpasthistoryofdepression.Thiswasnotanindicationofthe
currentdepressivestateofthepatient,onlythattheyhadbeenpreviously
diagnosedwithdepression.Analysisdidnotrevealarelationshipbetweenahistory
ofdepressionandincidentdelirium.Asimilarfindingemergedforpatientswith
possibledelirium.Thus,findingsfromthecaseͲcontrolstudysuggestthatahistory
ofdepressionmaynotcontributetodeliriumrisk.Asaresult,futureresearch
shouldbeundertakentodetermineifdepressionatthetimeofadmission
contributestopatients’riskofdelirium,asthiswasidentifiedasapossiblerisk
factorintwoofthestudiesincludedinthesystematicreview.

InthereviewconductedbyElieetal.(1998)depressionwasassociatedwith
deliriuminonlytwooutoffivestudies,butwasstillfoundtobesignificantly
associatedwithdelirium(OR1.9).Amorerecentstudyfoundthatdepressionwas
notrelatedtodelirium(Edlundetal.2006).Consideringthesimilaritybetweenthe
symptomsofdelirium,particularlyhypoactivedelirium,anddepressionthemixed
findingsarenotasurprisingresult.Anumberofresearchershavenotedthat
deliriumisoftenmisdiagnosedasdepression(Cerejeira&Taylor2011;Eliopoulos
2010;Mauk2010;Saxena&Lawley2009)andsoitisdifficulttoclearlyidentifyor
understandtherelationshipbetweendeliriumanddepression.Itmaybethat
patientswithdepressionanddisplayingsymptomsofdysphonicmoodand
hopelessnessmaybemorelikelytodevelophypoactivedeliriumwithsymptomsof
lethargy,difficultyinfocusingattentionanddecreasedmotivation.Furtherresearch
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onincidentdeliriumincludingthesubtypepresentationanddepressionisneeded
tomorefullyunderstandthisassociation.

5.2.1.10Previousdelirium
Havingapreviousepisodeofdeliriumwasidentifiedasariskfactorforincident
deliriuminthecaseͲcontrolstudy.Existenceofpreviousdeliriumwasnot
investigatedinthesystematicreviewbutmultivariateanalysisofdataforpatients
inthecaseͲcontrolstudyshowedthatpreviousdeliriumwasindependently
associatedwithanincreasedriskofincidentdeliriumduringadmission.Thisresultis
notsurprising,asthepatientswouldlikelyhavehadthesamepredisposingrisk
factorsthatpreviouslyincreasedtheirriskofdelirium.However,asthecaseͲcontrol
medicalrecordsreviewwasconductedretrospectively,documentationofthe
previousepisodewasnecessary.Itispossiblethatpatientsthatdevelopeddelirium
weremorelikelytohaveapreviousdeliriumdocumentedbecausemedicalstaff
weremoreinclinedtoinvestigateforevidenceofpreviousdeliriumwhenthe
patientwascurrentlyexperiencingdelirium.Thiscouldthereforehaveresultedin
morepatientswithdeliriumhavinganepisodeofpreviousdeliriumdocumented
andthereforeinfluencedtheresults.ResultsofthecaseͲcontrolstudyindicatethat
patientswhoexperiencedeliriumduringhospitalisationshouldbeinformedofthe
diagnosisandtheriskofsubsequentepisodesofdeliriumduringfutureadmissions.

Previousresearchhasalsoidentifiedhistoryofdeliriumasariskfactorforcurrent
delirium.Litakeretal.(2001)assessed500patientspreͲoperativelyforpredisposing
riskfactorsandpostͲoperativelyforthepresenceofdelirium.Theyfoundthat,
whencomparedtootherfactors,ahistoryofdeliriumwasapredictorofpostͲ
operativedelirium.Itisimportanttonotethatthepatientsincludedinthestudy
wereundergoingelectivesurgeryandwerenotfromthemedicalpopulation.
Despitethis,ahistoryofdeliriumshouldbeconsideredforpatientsinthemedical
populationsincethereisevidencethatpreviousdeliriumisariskfactorforincident
delirium(Inouye2006;Inouye,Westendorp&Saczynski2014).Edlundetal.(2006),
usingbivariateanalysis,foundpreviousdeliriumwasariskfactorforprevalent
deliriumamongpatientsadmittedtoamedicalsetting(Edlundetal.2006).
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However,whencombinedwithotherfactorsinlogisticregression,itwasnotfound
tobeanindependentpredictorofdelirium.Rathertheresultsindicatethatother
factorssuchasageandseverityofillnessweregreaterpredictorsofprevalent
delirium.Toestablishrobustevidenceforanassociationbetweenhistoryof
deliriumanddevelopmentofincidentdeliriumduringhospitalisationinthemedical
setting,furtherresearchisrequired.

5.2.1.11Fallandfracturepriortoadmission
InthecaseͲcontrolstudy,havingafractureonadmissionwasindependently
associatedwithincreasedriskofincidentdelirium.Themostcommonfractures
experiencedbypatientsinthecaseͲcontrolstudywerehipfractures.However,the
typeandlocationoffracturewasnotindependentlyinvestigatedinthisstudy.Itis
alsoimportanttonotethatpatientsinthecaseͲcontrolstudyweretreated
conservatively(suchasbedrest)fortheirhipfractures;patientswhounderwent
surgerytotreathipfractureswereexcludedbecausesurgicalinterventionwasan
exclusioncriteriaforthisstudy.Factorssuchaspainandnarcoticusewerenot
includedinthelogisticregressionmodelforthecaseͲcontrolstudy.Future
prospectivestudieswillneedtoincludethesefactorsinrelationtofracturesand
riskfordeliriuminmedicalpatients.

PatientsinthecaseͲcontrolstudywhohadsustainedafracturepriortoadmission
werelikelytohaveadecreaseinmobilityoraresultingfunctionalimpairment.
Fractureonadmissionwasnotinvestigatedinanyofthestudiesincludedinthe
systematicreview.PreviousresearchsupportsthefindingsofthecaseͲcontrolstudy
thathavingafractureonadmissionincreasedtheriskofdelirium.Forexample,
Schoretal.(1992)alsofoundthatfractureonadmissionwasanindependentrisk
factorfordelirium(OR6.57,p<.01).However,theauthorsdonotidentifythetype
offracturepresentonadmissionandtherewerelownumbersofpatientsthathada
fracture.Thestudyfindingsalsoincludedpatientsfromboththemedicaland
surgicalpopulations,althoughitwasnotclearhowpatientswithfractureswere
managedoriftheyhadundergonesurgicalintervention.Muchresearchhasbeen
undertakentoassesstheriskfactorsfordeliriumamonghipfracturepatients
followingsurgery,yetlittleresearchhasinvestigatedtheriskoffractureamong
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patientsreceivingconservativemanagement.ThefindingsofthecaseͲcontrolstudy
suggestthatpatientsadmittedwithafractureandmanagedconservativelyshould
becarefullymonitoredfordevelopmentofdelirium.

PatientswithdeliriuminthecaseͲcontrolstudyweremorelikelytobeadmitted
afterexperiencingafall.Inbivariateanalyses,havingafallpriortoadmissionwas
associatedwithariskfordelirium,howeverwhencombinedinmultivariatelogistic
regressionafallwasnotindependentlyassociatedwithincidentdelirium.Thismay
bebecausethosewhohadafallandsustainedafractureweremorelikelyto
developincidentdelirium,comparedtohavingafallbutnotsustainingafracture.
Additionally,patientswhoexperiencedafallbutdidnotsustainafracturemayhave
hadthefallbecauseoffunctionalimpairment.Asbothfunctionalimpairmentand
fracturewereindependentlyassociatedwithdelirium,thismayexplainwhyafall
priortoadmissionwasnotindependentlyassociatedwithdeliriuminthe
multivariateanalysis.

5.2.2Precipitatingriskfactors
Possibleprecipitatingriskfactorsfordeliriumwereinvestigatedinthesystematic
reviewandcaseͲcontrolstudy.Ofthestudiesincludedinthesystematicreview,
onlyoneinvestigatedprecipitatingriskfactorsfordelirium(Inouye&Charpentier
1996).Factorsidentifiedwereuseofphysicalrestraints,malnutrition,morethan
threemedicationsadded,useofabladdercatheter,andanyiatrogenicevent.These
factorswereexaminedinthecaseͲcontrolstudy.However,duetothenatureof
retrospectivedatacollectionitwasdifficulttoassesssomeoftheriskfactors.For
example,InouyeandCharpentier(1996)definedmalnutritionasanalbuminlevel
lessthan30g/L.Themedicalteamrarelymeasuredalbuminlevelsforpatientsin
thecaseͲcontrolstudyandthereforethisfactorcouldnotbeassessed.

OtherpotentialprecipitatingriskfactorsexaminedinthecaseͲcontrolstudy
includeduseofanindwellingcatheter,benzodiazepineuse,useofphysical
restraints,addingmorethanthreemedications,abnormalsodium,andone
environmentalfactor:movingwards.Multivariatelogisticregressionshowedthat
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useofanindwellingcatheter,addingmorethanthreemedicationsduring
admission,andhavinganabnormalsodiumlevelwereindependentlyassociated
withdelirium.

Inthebivariateanalysesofprecipitatingriskfactors,useofphysicalrestraintswas
alsoassociatedwithdelirium(OR3.25,p<.000).Asnoneofthepatientsinthe
controlgroupwerephysicallyrestrained,thisvariablecouldnotbeincludedinthe
logisticregressionmodel.Thereisevidencetosuggestarelationshipbetween
restraintuseanddeliriuminthisstudyandalsopreviousresearch(Inouye&
Charpentier1996),butitisuncleariftherelationshipisbecauseoftheuseof
physicalrestraintsinthemanagementofdeliriumsignsorifdeliriumdevelopsdue
totheuseofphysicalrestraints.EvidencefromthecaseͲcontrolstudyindicatedthat
patientsthatdevelopeddeliriumwereoftenrestrainedinordertocontrol
behavioursthepatientsexhibitedafterdeliriumdeveloped.Noneofthepatientsin
thecontrolgroupwerephysicallyrestrained;thisreinforcesthatphysicalrestraint
maynotbeariskfactorfordelirium,onlythattheyareusedinresponsetopatients
displayingbehaviourscommontodelirium,suchasaggressionandagitation.
However,theuseofrestraintscouldpossiblycontributetoworseningofdelirium.

5.2.3Riskfactorpredictionassessment
Oneoftheaimsofthisresearchwastoidentifywhichoftheriskfactorsfordelirium
aremorecommoninthemedicalpopulationandifhealthprofessionalshad
identifiedthem.ThecaseͲcontrolstudyincludedexaminationofpatientrecordsfor
evidencethatpatientshadbeenassessedfortheseriskfactorsusingriskprediction
assessmenttools,ordocumentationofapatient’sincreasedriskduetocertainrisk
factors.TheClinicalPracticeGuidelinesfortheManagementofDeliriuminOlder
People(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDelirium
ClinicalGuidelinesExpertWorkingGroup2006)recommendundertakingarisk
assessmentforallolderpatientsadmittedtoahealthͲcaresetting.Despitethese
recommendations,noneofthepatientrecordsinthecaseorcontrolgrouphad
documentedevidenceofariskfactorassessmentfordeliriumonadmissionto
hospital.
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
Thereisstrongevidencefortheneedtoundertakedeliriumriskassessmentsfor
patientsadmittedtoacutehospitalsettings(Elieetal.1998;Inouye1999;Inouyeet
al.2000;Litakeretal.2001;Marcantonioetal.1994;O'Keeffe&Lavan1996).The
surveyconductedinPhase3ofthisresearchalsosoughttodetermineifhospitalsin
Melbournehadapolicythatreflectedtheneedtoundertakeadeliriumrisk
assessmentonadmission.Resultsindicatedthatthreeofthefiveprivatehospitals
andfourofthesevenpublichospitalnetworkssurveyedhadapolicythat
recommendedadeliriumriskfactorassessment.

Identificationofpatientsasmoderatetohighriskofdevelopingdeliriumis
importantfortheirmanagementinhospital.Predictivemodels,suchasthose
developedbyInouyeandcolleagues(Inouye&Charpentier1996;Inouyeetal.
1993),helpidentifyriskfactorstotargetusingpreventativeinterventions.
Modifyingidentifiedriskfactorscouldpreventapossibledelirium.However,
applicabilityofriskpredictionmodelsneedstobeinvestigatedintheAustralian
medicalsetting.

5.3Assessingpatientcognitiononadmission
Previousresearch(Harwood,Hope&Jacoby1997;Jacksonetal.2004;Korevaar,
vanMunster&deRooij2005;MacLullichetal.2009;Voyeretal.2007),aswellas
riskfactorsidentifiedinthesystematicreviewandinthecaseͲcontrolstudy,have
highlightedthatcognitiveimpairmentcanincreaseapatient’sriskfordelirium.
Identificationofcognitiveimpairmentduringapatient’sadmissiontohospital
shouldpromptscreeningforpossibledeliriumandimplementationofdelirium
preventionstrategies.Asdiscussedpreviously,theassessmentofpatients’
cognitiononadmissionisanimportantscreeninginterventionthatshouldbe
undertakenforalladultsovertheageof65inordertoidentifycognitive
impairment(suchassignsofdementiaandmildcognitiveimpairment)inpatients
notpreviouslydiagnosedwithcognitiveimpairment(ClinicalEpidemiologyand
HealthServiceEvaluationUnitandDeliriumClinicalGuidelinesExpertWorking
Group2006).
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InthecaseͲcontrolstudy,twocases(N=161)andonecontrol(N=321)patienthad
acognitiveassessmentusingaformalcognitiveassessmenttoolonadmission.This
suggestsalargenumberofpatientswithcognitiveimpairmentmaynothavebeen
identifiedonadmissionandindicatesagapinhealthprofessionals’clinical
understandingoftheimportanceofundertakingcognitiveassessmentsforolder
patients.

AccordingtothefindingsofthecaseͲcontrolstudy,familymemberswereoften
reliedupontoprovideanaccountofthepatient’spriorcognitivestatus.For58%of
patientsthatdevelopeddelirium,familymemberswereaskedaboutthepatient’s
priorcognitivestatus.Thisinformation,whilehelpful,isnotsufficienttoprovidea
comprehensiveassessmentofthepatient’slevelofcognition.Researchhas
indicatedthatanaccuratewaytoassesscognitionistouseexistingvalidatedtools
(Burleighetal.2002).Ifthepatient’scognitionisnotassessedusingsuchtools,
cognitiveimpairmentmaynotberecognised.Thisishighlightedinastudy
conductedbyHarwood,HopeandJacoby(1997)whofoundthatupto46%of
patientswithcognitiveimpairmenthadnorecordofcognitiveimpairmentinthe
medicalnotes,suggestingithadbeenmissedbytheirphysicians.Burleighetal.
(2002)alsofoundthatphysicianswerepooratpredictingabbreviatedmentaltest
scores,whichhighlightsthepotentialforcognitiveimpairmenttobeoverlooked
andtheimportanceofphysiciansnotrelyingontheirownobservations.

Ifapatientexperiencesasuddenchangeinbehaviourorcognition,cognitive
assessmentsshouldberepeatedbecauseadeclineincognitioncanindicate
delirium(ClinicalEpidemiologyandHealthServicesEvaluationUnitandDelirium
ClinicalGuidelinesExpertWorkingGroup2006).Ifdeliriumissuspected,further
testingusingadiagnosticinstrumentisrequiredtomakeadeliriumdiagnosis.In
thisstudy,only22patientswhodevelopeddeliriumwereassessedusingcognitive
assessmenttools(suchastheMMSE)whenachangeintheircognitionhadbeen
identified.However,thisassessmentwasnotcarriedoutsoonaftertheidentified
changeincognitionandittookanaverageof4.45daysfortheassessmenttobe
undertaken.Bythistimethepatienthadbeenshowingsignsofdeliriumfora
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significantperiodoftimewithoutfurtherinvestigationoftheircognitiontoassistin
diagnosis.Delayinundertakingtheassessmentsreflectsalackofunderstanding
regardingwhenandwhythetestshouldbeundertaken.Thediagnosisand
detectionofdeliriumidentifiedinthecaseͲcontrolstudywillbefurtherdiscussedin
subsequentsections.

AccordingtofindingsofthePhase3survey,onlythreehospitals(onepublicand
twoprivate)hadapolicythatrecommendedcognitiveassessmentforolder
patientsonadmissiontohospital.Thisisconcerningbecauseasthepopulation
ages,theincidenceofcognitiveimpairmentanddementiaisincreasingwith
numbersofpeoplewithdementiainAustraliapredictedtotripleby2050
(AustralianInstituteofHealthandWelfare2012).Asaresult,theabilitytodetect
andrespondimmediatelytochangesinapatient’scognitionisextremely
important.Itisimportanttonotehoweverthatabsenceofapolicydoesnot
necessarilymeanthatcognitiveassessmentsarenotbeingundertakeninclinical
practice.Nevertheless,asystematicandwidespreadapproachtoimplementing
policiesandproceduresforcognitiveassessmentsforolderpatientsisnecessary.

Inresponsestothesurvey,threeoftheprivateandfiveofthepublichospital
networkrespondentsindicatedthatdespitenothavingapolicyforscreeningfor
cognition,theMiniMentalStateExam(MMSE)andtheAbbreviatedMentalTest
(AMT)weresometimesused.Itwasnotclearintheirresponseswhenthesetools
wererecommendedforuseoriftheywereusedregularlytodetectchangesin
patients’cognition.Policiesguidingtheuseofthesetoolswouldassisttoincrease
thenumbersofpatientsthathavetheircognitiveimpairmentcorrectlyidentified.
Thiswouldnotonlyimprovethepotentialtodetectdelirium,butalsohelpprevent
deteriorationinapatients’cognitivestate.

5.4Deliriumrecognitionanddiagnosis
Deliriumrecognitionanddiagnosisisimportantforthetreatmentandmanagement
ofdelirium.However,inolderpeopleinthemedicalsetting,deliriumisfrequently
overlooked,misdiagnosedorgoesundocumented(Inouye1994;Inouyeetal.2001).
 163
Inmostcases,usualnursingassessmentsduringroutinebedsidenurseͲpatient
interactionsoftenfailtodetectdelirium(Gillis&MacDonald2006;Mistarzetal.
2011).Itisimportanttoaccuratelyidentifydeliriuminordertotreatthecauseand
implementothertreatmentinterventions.Aspreviouslydescribed,arangeof
assessmentanddetectiontoolshavebeendevelopedtoassistclinicianstoscreen
thepatients’cognitionaswellasmakingthedeliriumdiagnosis.TheClinicalPractice
GuidelinesfortheManagementofDeliriuminOlderPeoplestate,“astructured
processforscreeninganddiagnosisofdeliriumshouldbeestablishedinallhealthͲ
caresettings”(ClinicalEpidemiologyandHealthServiceEvaluationUnitand
DeliriumClinicalGuidelinesExpertWorkingGroup2006,p.12).

ForpatientsinthecaseͲcontrolstudywhodevelopeddelirium,therewasno
documentationtosuggestthatadeliriumidentificationanddiagnostictool(suchas
theConfusionAssessmentMethod)wasusedtodiagnosedelirium.Thediagnosisof
deliriumwaslefttothediscretionofthemedicaldoctororthephysiciancaringfor
thepatient.Thishighlightsthepossibilitythatpatientswithdeliriumarebeing
missed.Additionally,thismayhavebeenthereasonwhyanumberofpatientswere
identified,duringtheauditofmedicalrecords,ashavingpossibledelirium.Thisis
animportantfindingofthisresearchandissupportedbypreviousresearchinto
deliriumidentification,whichsuggeststhattherecognitionofdeliriumispoorinthe
acutesetting(Inouyeetal.2001;McCrow,Sullivan&Beattie2014).Authorsofone
pointprevalencestudyconductedinFinlandidentified77patientswithadiagnosis
ofdeliriumyetonly31(40.3%)hadanactualdiagnosisrecordedinthemedical
record(Laurilaetal.2004).Recognitionofdeliriumbynursesvaries,withstudies
suggestingthatratesofrecognitioncanrangebetween26%and83%(Steis&Fick
2008).InthecaseͲcontrolstudy,documentationofadeliriumdiagnosiswasnot
consistentorstructured,andlackofdocumentedcommunicationbetweentreating
teamssuggestingaclearplanfortreatmentofthedeliriumdidnotexist.

InthecaseͲcontrolstudy,inordertodescribethepatients’behaviour,nursingstaff
usedanumberofdifferentterms,including:confused,vague,agitatedand
disorientated.Thesetermswereoftenleftundefinedand‘confused’wasoftenthe
onlytermusedtodescribethepatient’sbehaviour.Itwasunclearwhattriggered
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thenursetostatethepatientwasconfusedandlittledetailwasdocumented
regardingthepatient’sbehaviour.Adetaileddescriptionoftheactualbehaviour
thatpromptedthenursetodescribethepatientas‘confused’wouldbemore
helpful,especiallysincetheterm‘confused’canbeusedtodescribeavarietyof
behaviours.AretrospectiveinvestigationofpatientsinapostͲacutecaresetting
conductedbyMorandietal.(2009)foundsimilarresults.Thetermconfusionwas
mostfrequentlynotedintherecordsofpatientswithdelirium(95%),withtheterm
deliriumlessfrequentlydocumented(7%)forthesepatients.Morandietal.(2009)
notedthatpatientswithamorevisiblesymptomprofilefordeliriumhadagreater
numberofkeywordsassociaitedwithdeliriumsymptomsdocumented.

Thereareanumberofproblemswithdescribingapatientasconfused.Nursestend
tousetheterm‘confused’toreportsignsofcognitiveimpairmentandthismaynot
clearlyindicateadelirium(Voyeretal.2008).Thetermconfusioncanalsobeused
todescribeavarietyofpsychiatricdisturbancesandmaynotbeusedappropriately
todescribethebehavioursofapatientwithdelirium(Voyeretal.2008).When
diagnosingdelirium,thedescriptionofpatientsas‘confused’hasbeenreportedto
have23.9%sensitivity(Voyeretal.2008)anddoesnotprovideadequate
informationtomakeadeliriumdiagnosis.Milisenetal.(2002)statethatnursesand
physiciansoftenusevagueandinconsistentterminologytodescribeapatient’s
mentalstate.ThisreinforcestheconclusionsofInouye(1994),thatdetectionof
deliriumcouldbeimprovediftheuseofterminologywasconsistentandtherewere
clearinstructionsonhowandwheretodocumentthesignsofdelirium.Vagueand
inconsistentapproachestodescribinganddocumentingthebehaviourofpatients
withdeliriummayhavedetrimentaleffectsforthepatientintermsofappropriate
diagnosisandtreatmentofdelirium.

Animportantroleofthenurseistoprovideanaccurateaccountofthepatient’s
clinicalsituation.AsidentifiedinthecaseͲcontrolstudy,inmedicalrecordsof
patientswithdelirium,nurseswerethegroupofhealthprofessionalsmostlikelyto
documentpossiblesignsofdelirium.Becausenurseshavefrequentorcontinuous
contactwithpatientstheyshouldbeeducatedinrecognisingthesignsofdelirium.
Inthisstudy,fromthetimeofdocumentationofdeliriumsigns(suchasachangein
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cognition),ittookanaverageof2.66days(witharangefromsamedayto17days
later)foradeliriumdiagnosistobedocumented.Inthemedicalrecordnursesmay
havedocumentedthepatientwasvagueorconfusedforanumberofdaysbefore
deliriumwasdiagnosed.Onanumberofoccasionstherewasnodocumented
evidencetosuggestthatsuchsignsofdeliriumwerefolloweduporadequately
escalated.Thedeliriumdiagnosismayhaveonlybeenmadebecausethepatient’s
symptomsworsenedandthemedicalteamwascalledtoreviewthepatient.

Fromthesurvey,anumberofthehospitalnetworks(threeprivateandthreepublic
networks)hadapolicythatrecommendeduseofatooltodiagnosedelirium.One
respondentstatedthehospitalwascurrentlydevelopingthispartofthepolicy.
Almosthalfthehospitalssurveyeddidnothavearecommendationonhowto
screenanddiagnosedelirium.Thissuggeststhatdeliriumcouldgoundiagnosedor
bemisdiagnosedinalargenumberofhospitalsinMelbourne.Useofasystematic
approachtoscreeningfordeliriumandtodiagnosingthesyndromeisimportantto
providingtargeted,safeandconsistentcareforthesepatients.

5.5Deliriummedicationmanagement
ThefindingsofthecaseͲcontrolstudycontributefurtherevidencethatprescribing
andadministeringantipsychoticmedicationsareprevalentinthemedicalsetting.
PatientsthatdevelopeddeliriuminthecaseͲcontrolstudywereoftenmanaged
pharmacologicallywithantipsychoticmedication.Overhalfofcaseswere
administeredantipsychoticmedicationduringtheiradmission.Ofthese,over90%
hadnotbeenprescribedanantipsychoticmedicationpreviously.Themedications
giventopatientsinthecaseͲcontrolstudyincludedhaloperidol,olanzapineand
risperidone.Whileantipsychoticmedicationsarerecommendedinsomeinstances
(forexampleifthepatientwithdeliriumisexperiencingseverebehavioural
disturbance)itisrecommendedthatmedicationinterventionoccursonlyafterthe
implementationofenvironmentalandnonͲpharmacologicalstrategies(Clinical
EpidemiologyandHealthServiceEvaluationUnitandDeliriumClinicalGuidelines
ExpertWorkingGroup2006).However,theresultsofthecaseͲcontrolstudy
revealedthatthisisnotusualpracticeforpatientswhodevelopdeliriuminthis
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setting.Thereislittleevidencetosupporttheuseofanyparticularpharmacological
therapyforthetreatmentofdelirium(Tropeaetal.2009)andtreatmentismainly
basedonexperiencesandobservationsofclinicians(Tabet&Howard2009).
ConsistentwiththefindingsofthecaseͲcontrolstudy,anauditofmedicalrecords
conductedbyTropeaetal.(2009)foundthatpatientswerefrequentlyprescribed
antipsychoticsinthetreatmentofdelirium,with66%ofpatientsnewlyprescribed
antipsychotics.Theauthorsalsoreportedalackofmedicationreviewforpatients
onantipsychoticmedications(Tropeaetal.2009).Thisfindingwasalsoconsistent
withthecaseͲcontrolstudyfindings.

InthecaseͲcontrolstudy,alargenumberofpatientsinboththecaseandcontrol
groupsalsoreceivedabenzodiazepineduringadmission.Benzodiazepinesare
contraindicatedinpatientswithahighriskfordeliriumandarenotrecommended
foruseinolderpatientsduetoriskofsideeffectsincludingworseningofthe
delirium(Clegg&Young2011).AreviewconductedbyElliott(2006)ofthe
Australianliteratureonproblemsassociatedwithmedicationuseintheelderly
examinedthequalityofprescribingforolderpatientsinhospital.Studieswere
identifiedthatdemonstratedtheoveruseofbenzodiazepinesinhospitalsettings.In
onestudy,authorsreportedthatupto80%ofprescriptionsforbenzodiazepine
medicationsinhospitalwereclassifiedasinappropriateandtherewasoverͲ
prescriptionofbenzodiazepinesandantipsychoticsinhospitalsettings(Woodward,
Elliott&Oborne2003).AlthoughthesefiguresforoverͲprescriptiondonotrelate
specificallytotheuseofbenzodiazepinesindeliriummanagement,thecaseͲcontrol
studyfindingscontributefurtherevidencethatolderpeopleinhospitalare
receivingbenzodiazepinesdespiterecommendationstoavoidthem.

Inthesurvey,respondentswereaskedifapolicyexistedformedication
managementofpatientswithdeliriumorpatientsthatwereagitated.Respondents
reportedavarietyofmedicationmanagementrecommendations.TheClinical
PracticeGuidelinesfortheManagementofDeliriuminOlderPeoplestatethat
antipsychoticdoses‘mustcommencefromalowdose,typicallycommencingwith
theequivalentof0.25mg–0.5mgofhaloperidol;olanzapine2.5mgorally;or
risperidone0.25mgorally’(ClinicalEpidemiologyandHealthServiceEvaluationUnit
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andDeliriumClinicalGuidelinesExpertWorkingGroup2006,p.61).Threehospital
respondentsreportedrecommendeddosesconsistentwiththeseguidelines.
However,otherrespondentsreportedthattheirhospitalpolicyincluded
recommendationsfordosesabovethislevel.Forexample,tworespondents
reporteddosesofolanzapineover2.5mgandonerespondentreporteddosesof
haloperidolover0.5mgforpatientswithdelirium.Onerespondentalsoreported
thatmidazolamwasrecommendedforelderlypatientswithnodementia.These
resultshighlightaninconsistentapproachtomedicationmanagementacrossthe
hospitalnetworkssurveyed.

Respondentswerealsoaskedaboutthefrequencyofmedicalreviewforapatient
whoreceivesanantipsychotic.Foranumberofthepublichospitalnetworksand
privatehospitals,therewerenorecommendationsformedicalreviewofapatient
whohadbeenadministeredanantipsychotic.Thismayindicatethatphysiciansmay
notbeappropriatelyreviewingpatientsreceivingantipsychoticmedicationsforthe
firsttime.Furtherstudyisrequiredtodeterminethecurrentpracticeof
administrationofantipsychoticsandthefrequencyofmedicalreviewfollowing
prescriptionofantipsychotics.

5.6Deliriummanagementstrategies
Thereisevidencetosuggestthatsomeepisodesofdeliriumarepreventable
(Inouye2006;Martinez,Tobar&Hill2014).Implementingeffectivestrategiesin
ordertopreventdeliriumisthereforeimportant.Notonlyisthepatientatriskof
worseoutcomeswhentheyexperiencedelirium,deliriumcarecanalsoimpacton
thedemandsfornursingresources.Patientswithdeliriumtendtodisplayunsafe
behaviours,requireincreasedsupervision,aremorepronetofalls,andrequire
greatersupportduringtheiractivitiesofdailyliving(Milisenetal.2004).
Consequently,itisespeciallyimportanttorecogniseandmanagepatientswith
deliriumeffectivelyinordertoreducethelikelihoodofadverseevents.

TheClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople
(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDeliriumClinical
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GuidelinesExpertWorkingGroup2006)outlineanumberofstrategies,bothclinical
andenvironmental,forthepreventionandtreatmentofdelirium.Prevention
strategiesarebasedoninterventionsandrecommendationsfromprevious
research,specificallytheHospitalElderLifeProgram(HELP)(Inouyeetal.2000).
Thisprogramrecommendsdevelopingaplanofcaretopreventcognitivedeclinein
olderpeopleduringhospitalisation.Theprograminvolvesimplementingstrategies
targetingriskfactorsfordeliriumincludingcognitiveimpairment,sleepdeprivation,
immobilisation,visionimpairment,hearingimpairment,anddehydration.

InthecaseͲcontrolstudy,carewastakentoreviewrecordsfordocumented
evidenceofinterventionstopreventdeliriumoccurring.Deliriumprevention
strategiesareclassifiedintoenvironmentalstrategies:interventionstomanipulate
theclinicalenvironment,andclinicalstrategies:interventionsundertakenbyclinical
staffcaringforpatientsatriskofdelirium.Environmentalpreventionstrategies
documentedfrequentlyinthemedicalrecordsincludedencouragingfamily
involvementandprovidingasingleroom.Thesestrategieswereoftenusedfor
patientswithpriorcognitiveimpairmentordementia.Strategieswerenot
consistentlydocumentedandwereoftenonlydocumentedbyonenurseduringthe
patient’shospitalisation.Itwasalsonotclearthatthesestrategieswerespecifically
implementedtoreducetheriskofthepatientdevelopingdelirium.Thismay
indicateaninconsistentapproachtopreventingdeliriuminthehospitalor
inadequatedocumentationofthecareimplementedbynursingstaffinthe
preventionofdelirium.

InthecaseͲcontrolstudy,documentationofclinicalpreventionstrategieswasalso
examined.Strategiesthatwerefrequentlydocumentedincludedencouragementof
foodandfluids,encouragingmobilisationandpainmanagement.Thesestrategies
arenursingresponsibilities,whichinclude:assessingandmonitoringthepatient’s
nutrition,hydration,levelofcomfortandmobility.Therewassomedifference
betweenthecaseandcontrolgroupsintermsofthestrategiesthatwere
documented.Thismaybebecauseahigherpercentageofpatientsinthedelirium
groupneededassistancewithactivitiesofdailyliving,andweremorelikelytoneed
supportwithfoodandfluidintakeaswellasmobilisation.
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
Lackofdocumentationregardingpreventionstrategiescouldindicateeitheralack
ofuseofpreventionstrategiesinclinicalpracticeorfailuretodocument.Thatis,it
isnotnecessarytodocumentthesestrategiesinthemedicalhistoryofthepatient.
Thesestrategiesweremonitoredinthisstudyinordertodeterminethecurrent
documentationpracticesregardingimplementationofdeliriumprevention
strategies.However,ofthestrategiesdocumentedinthemedicalhistory,itwasnot
cleariftheywereusedtoassistinpreventionofdelirium.Thedocumentation,or
lackof,suggestedthatstrategieswereinconsistentlyimplementedduringthe
patient’shospitaladmission.Implementationofpoliciesregardingappropriate
preventionstrategiesmaybeusefulincreatingamoreconsistentapproachto
deliriumprevention.Onesuchpolicymayincludetheimplementationofnursing
decisiontoolstoassesspatientriskaswellaspromptpreventionstrategies.This
typeofdecisiontooliscommonwhenimplementingstrategiesforreductioninfalls
riskaswellaspressureinjuryprevention(suchastheBradenScale,Braden&
Bergstrom1988).Furtherresearchisrequiredtoassesstheactualdocumentation
ofinterventionstrategiesfordeliriumpreventionandifnursingassessment
promptswouldbehelpfulinthissetting.

InthecaseͲcontrolstudy,medicalrecordswerealsoexaminedcloselytodetermine
thedocumentedstrategiesforthemanagementofsignsandbehavioursofpatients
thatdevelopeddelirium.Whenapatientdevelopeddelirium,themostfrequently
usedstrategywasenablingfamilymemberstostaywiththepatient.Thiswas
documentedfor14patients,thoughthismayhaveoccurredmorefrequentlythan
wasdocumented.Itwasnotclearifthiswasanursinginitiativeoriffamily
membersrequestedtostaywiththepatient.Attimes,thepatientwasmonitored
withtheassistanceofaoneͲtoͲonenurse.Thisnursewasoftenpresentforoneor
twoshiftsofthepatient’sadmissionbutsomepatientshadaoneͲtoͲonenurseͲ
patientratioforuptofourdays.

Useofphysicalrestraintisnotrecommendedforthemanagementofpatientswith
delirium(Inouye&Charpentier1996).Suchrestraintcanincreasetheriskof
deliriumandincreasetheseverityofexistingdelirium(Flaherty&Little2011).
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However,theuseofphysicalrestraintsiscommoninthemanagementofolder
peoplewithdeliriumandstepsshouldbeimplementedtoreducetheiruse(Flaherty
&Little2011).TwentyͲonepatientswithdelirium(13%)inthecaseͲcontrolstudy
werephysicallyrestrainedduringadmission.Aspreviouslydiscussed,physical
restraintswerefrequentlyusedtocontrolaggressiveandagitatedbehaviourafter
thepatienthaddevelopeddelirium.Useofphysicalrestraintscanbedistressingfor
patientsandcontributetoadverseeventsandpooroutcomessuchasfracture,
increasedlengthofstayandworseningofthedelirium(Michaud,Thomas&
McAllen2014).

5.7Outcomesforpatients
Patientsthatdevelopeddeliriuminthisstudyexperiencedanumberofpoor
outcomes.Thisisconsistentwithliterature,whichsuggeststhatdeliriuminolder
peopleisassociatedwithpooroutcomes,independentofconfounderssuchasage,
illnessseverityanddementia(Witloxetal.2010).Furthermore,someresearchhas
shownthattheeffectsofdeliriumcancontinuetohaveadverseeffectsonpatient
outcomesforuptooneyearaftertheinitialdeliriumepisode(McAvayetal.2006).
Manyresearchersarguethatdeliriumshouldbetreatedasamedicalemergency
(Flahertyetal.2007;Young&Inouye2007).InthecaseͲcontrolstudy,symptomsof
deliriumwerenotconsideredmedicalemergenciesasdemonstratedbythelackof
MedicalEmergencyTeam(MET)calls.AhealthprofessionalcaninitiateaMETcallif
theyareworriedaboutapatientasaresultoftheirdeterioratingcondition,orifa
patientexperiencesanacutechangeintheirvitalsigns.InthecaseͲcontrolstudy,
patientsthatdevelopeddeliriumwerelikelytohavea‘codegrey’calledfor
aggressivebehaviour,resultinginsecurityattendanceandpossiblephysical
restraintandadministrationofpharmacologicaltherapy.Thisfindingsuggeststhat
healthprofessionalsweremorelikelytobeconcernedregardingpatients’
aggressivebehaviourthancallingthemedicalteamtoaddressthepatient’sacute
changeincognitionandworseningcondition.InthecaseͲcontrolstudy,outcomes
experiencedbypatientswhodevelopeddeliriumincludedlikelydischargetoacare
facility,declineinfunction,incontinence,fallsandincreasedlengthofstay.
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5.7.1Dischargetoacarefacility
PatientswithdeliriuminthecaseͲcontrolstudyweremorelikelytobedischarged
toacarefacility.Specifically,logisticregressionmodellingshowedthatpatients
withdeliriumhadgreateroddsofbeingdischargedtolowͲlevelcare,highͲlevel
care,transitionalcareorarehabilitationfacility.Thisissimilartofindingsofother
researchwheredeliriumwasfoundtohaveastrongassociationwithnursinghome
placementatdischarge(McAvayetal.2006).Itislikelythatpatientsthatdeveloped
deliriumduringadmissionwereunabletoreturnhomebecauseofadeclinein
cognitionorphysicalfunction.Preventionofdeliriuminhospitalmayseeadecrease
inthenumberofpatientsbeingdischargedtocarefacilities.Thus,notonlyis
preventionofdeliriumimportantforthehealthoutcomesofthepatientduring
hospitalisation,itcanalsohaveimplicationsforthepatientbeyonddischarge.
5.7.2Falls
PatientswithdeliriuminthecaseͲcontrolstudyhadgreateroddsofexperiencinga
fallthanpatientswithnodelirium.Additionally,somepatientsinthecaseͲcontrol
studythatdevelopeddeliriumhadmorethanonefallduringhospitalisation.
Specifically,sixpatientsinthedeliriumgrouphadtwofalls,onepatienthadthree
fallsandanotherhadfourfalls.Thisfindinghighlightsthatpatientswithdeliriumin
thisacutesettingmaynothavebeensupportedwithappropriateinterventionsto
preventthemfromexperiencingafall.However,patientsthathavedeliriumare
oftenagitatedandconfusedandarethereforedifficulttoengageinordertogive
themanunderstandingoftheinterventionsusedtopreventthemfromfalling.
Consequently,deliriumpreventionstrategiesneedtobewidelyimplementedin
ordertoreducetheincidenceoffallsinhospital.MultiͲcomponentnonͲ
pharmacologicalinterventionsfordeliriumpreventionhavebeenfoundtobehighly
effectiveindecreasingtheincidenceoffallsrelatedtodelirium.Arecentsystematic
reviewandmetaͲanalysisfoundthattheseinterventionshelpedtoreducethe
incidenceofdeliriumandhadagreaterthan60%oddsreductionintheincidenceof
falls,whichrepresentstheequivalentof4.26fallspreventedper1000patientdays
(Hshiehetal.2015).

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Preventingpatientsfromfallinginhospitalisimportantbecausefallsleadtoserious
complicationsforpatients;thisisthereasonforfallsinitiativeinAustraliaand
elsewhere.Patientswhofallcanhavegreaterratesofmortality,andaround4Ͳ8%
ofpeoplethatfallwillsustaininjuries,includinghip,kneeandbackfracturesthat
mayrequiremajoroperativeprocedures(Batesetal.1995;Dohertyetal.2014;
Nadkarnietal.2005).Notonlydofallshavephysiologicalimplicationsforpatients,
includingdecliningphysicalfunction,lossofindependenceandrestrictionin
activitiesofdailyliving,theycanalsoimpactontheirpsychologicalwellbeingby
increasingtheirfearofexperiencinganotherfall(Decrane,Culp&Wakefield2012;
Lakatosetal.2009).Forapatientrecoveringfromanepisodeofdelirium,these
outcomesasaresultoffallingcouldpotentiallyincreasetheriskforworsening
delirium.Thesecomplicationscanimpactseverelyonthehealthofpatientsand
strategiestopreventdeliriumcouldhelptoimprovetheratesoffallsinhospital.

Previousresearch(includingresearchconductedinmedicalandsurgicalsettings)
hasfoundthatdeliriumisoneofthemostimportantriskfactorsforfalling
(Decrane,Culp&Wakefield2012;Lakatosetal.2009).Presenceofconfusionisalso
anindicatorofpatientsatgreatestriskofafall(Vassalloetal.2004).Onerecent
studyontheoutcomesofpatientswhodevelopdeliriumfollowingcardiacsurgery
foundthatpostͲoperativedeliriumwasassociatedwithanincreasedriskforin
hospitalfalls(p<.001,OR3.95)(Mangusanetal.2015).ResultsofthecaseͲcontrol
studysupportthefindingsofpreviousresearchinbothmedicalandsurgical
settings,whichindicatesthathavingafallisindependentlyassociatedwiththe
presenceofdelirium(Decrane,Culp&Wakefield2012;Lakatosetal.2009).

Considerationofthetimeofthedaythatpatientsexperiencefallsisimportant.In
thecaseͲcontrolstudythemajorityoffallsinbothgroupsoccurredovernight.In
Australia,nursingstaffnumbersinthegeneralmedicalsettingaresignificantly
reducedduringnightshiftandoftennursingstaffcanbeallocatedupto10patients.
Measuresarerequiredtoenablenursingstaffovernighttomanagepatientswith
deliriuminordertopreventfallsfromoccurring.

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ArecentcaseͲcontrolstudyconductedbyDohertyetal.(2014)examinedpatients
withdeliriumthathadexperiencedafall.Theauthorsfoundthatalterationsinthe
patient’slevelofconsciousnessandinattentionpriortothefallwereassociated
withfalls.Thissuggeststhatbriefassessmentsofthepatient’sconsciousstateand
levelofattentionareneededsincetheymayhelptoidentifyindividualsatgreatest
riskoffallingandenableimplementationofstrategiestoreducefallsrisk,thereby
helpingtodecreasethepotentialforfallͲrelatedmorbidityandmortality.
5.7.3Declineinfunctioningandincontinence
Previousresearchhasindicatedthatdevelopmentofdeliriumcanhavedetrimental
implicationsforthefunctionalstatusofthepatient.Acohortstudyconductedby
Inouyeetal.(1998)aimedtodeterminetheindependentcontributionofdelirium
tooutcomesforpatientsinhospital.Theauthorsfoundthatdeliriumwasa
predictorofasignificantdeclineinADLsevenaftercontrollingforpotential
confoundingfactors(adjustedOR3.0).TheresultsofthecaseͲcontrolstudy
contributefurtherevidencetothisassociationasitwasfoundthatduring
hospitalisation,patientswhodevelopeddeliriumhadgreateroddsofachangein
theirfunctionalstatus.Changeinfunctionalstatusincludedincreasedneedfor
assistancewithADLsoraninabilitytowalkwithoutuseofanaidhavingbeen
previouslyindependent.Thisfindingmayalsoexplainwhypatientswithdelirium
weremorelikelytobedischargedtoacarefacility.Careneedsforthesepatients
increasedduringhospitalisation,andcouldhavebeenaresultofthedevelopment
ofdelirium.

Furthermore,previousresearchhasindicatedthatdeliriumduringhospitalisationis
anindependentpredictorofreducedfunctionalstatusduringtheyearaftera
medicaladmissiontohospital(McCuskeretal.2001b).Additionally,research
conductedbyRudolphetal.(2010)investigatedtheimpactofdeliriumfollowing
cardiacsurgeryonfunctionaldeclineforthepatient.Thepresenceoffunctional
declinewasinvestigatedin190patientswithresultsindicatingthatdeliriumwas
associatedwithadeclineinfunctionatonemonthfollowingdischarge.Notonlycan
thedevelopmentofdeliriumhaveimplicationsforthephysicaldeclineofapatient
duringhospitalisation,itcanhavelongͲtermeffectsforthepatientpostdischarge.
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
PatientsthatdevelopeddeliriuminthecaseͲcontrolstudywerealsolikelytohave
analterationtotheircontinenceduringtheiradmission,leadingtoincreased
episodesofincontinence.Thisfindingwasbasedonreportsthatapatientwas
continentonadmissionandhadanepisodeofincontinenceduringtheiradmission.
Patientsoftenexperiencedincontinencewhiledisplayingsymptomsofdelirium.
Changeincontinencehasnotpreviouslybeendescribedasanoutcomeofdelirium
intheliterature.Furtherresearchisrequiredtoinvestigatehowthisimpactedona
patient’scontinencefollowingdischarge.
5.7.4Increasedlengthofstay
PatientsthatdevelopeddeliriuminthecaseͲcontrolstudyhadalongeraverage
lengthofstaythancontrolpatients.Patientswithdeliriumwereonaveragelikelyto
stayinhospital3.16dayslongerthanpatientsthatdidnotdevelopdelirium.
However,logisticregressiondidnotfindlengthofstaytobeindependently
associatedwithdelirium.Findingsofotherresearchindicatethatincidentdelirium
isindependentlyassociatedwithincreasedlengthofstayevenafteradjustingfor
coͲmorbidity,severityofillness,andotherconfoundingvariables(McCuskeretal.
2003).McCuskeretal.(2003)investigatedifincidentdeliriumincreasedlengthof
stayforhospitalisedpatients.Themeanlengthofstayfor36casesofincident
deliriumand118matchedcontrolswere20.27and10.7,respectively.Theauthors
speculatedthatincreasedlengthofstaycouldhaveoccurredforanumberof
reasons,includingdeliriumasaconsequenceofinterͲcurrentillnessor
complication,ordeteriorationinphysicalfunctioningofthepatient.Furthermore,
thediagnosisofdeliriummayhavepromptedfurtherinvestigationandteststhat
resultedinalongerhospitalstay(McCuskeretal2003).Thepatientsinthepresent
caseͲcontrolstudyhad,onaverage,shorterlengthsofstaythanindicatedin
previousresearch.Differencesinseverityofillnessonadmission,theidentification
andmanagementofpatientswithdelirium,varyingpatientdischargepractices
betweencountries(CanadaandAustralia),anddischargedestination,mayhave
contributedtothisdifference.

 175
Patientswhohaddeliriumalsohadlongerlengthofstaywhencomparedwith
patientswithpossibledelirium.Identificationofdeliriummayhaveresultedin
patientsstayinginhospitallonger,untilaresolutionofdelirium.Aspatientswith
possibledeliriumdidnothaveadiagnosisofdelirium,theymayhavebeen
dischargedfromtheacutefacilitywithdelirium.Previousresearchhasindicated
thatdeliriumoftenremainspresentonthedayofdischargefromhospital(Cole
2010).Thispersistentdeliriumisoftenassociatedwithpooreroutcomesforthese
patientscomparedtopatientsthathadthedeliriumresolved(Inouyeetal.2007).
Thisinformationhighlightstheimportanceofrecognisingdeliriuminpatients
duringadmissiontohospitalandtobecontinuallymonitoringforthepresenceof
deliriumduringadmissionandondischargefromhospital.Furtherresearchonthe
outcomesofpatientssuspectedtohavedelirium,butnotdiagnosedduring
admission,isrequiredtoinvestigatetheimpactofmisseddiagnosis.

5.8DeliriumfollowͲup
LongͲterm,deliriumcanbedetrimentaltothepatientandfollowͲuptomonitor
progressisimportant.ThecaseͲcontrolstudyinvestigatedthenumberofpatients
thatwerereferredfor,orgiveninformationregarding,followͲupoftheirdelirium.
Sixpatientsthatdevelopeddeliriumwerespecificallyreferredtoadeliriumclinic
postͲdischargefromhospital.PreviousresearchconductedbyMcAvayetal.(2006)
on433patientswhodevelopedincidentdeliriumduringhospitalisationsuggested
thatdeliriumexperiencedbypatientsinhospitalcouldhaveimplicationsfortheir
outcomesuptooneyearfollowingtheepisode.Oneofthepotentialresidual
effectsofdeliriumiscognitivedecline.Researchhasindicatedthatpatientswho
experienceadeliriumduringhospitalisationhavegreaterdecline,accordingto
cognitionmeasures,comparedtocontrolpatients(Jacksonetal.2004).This
evidenceemphasisestheimportanceforpatientsofcontinuityofcareinorderto
addresspotentialresidualeffectsofincidentdelirium.

FollowͲupfordeliriumshouldincludeprofessionalmonitoringofcognitionand
treatmentofpotentiallylingeringsymptomsofdelirium.FollowͲupcaremayalso
givethepatientanopportunitytodiscusseventsexperiencedduringtheir
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hospitalisation,asthepsychologicalimplicationsofexperiencinganepisodeof
deliriumshouldalsobeconsidered.Researchershaveinvestigatedthepotentialfor
patientstodeveloplongͲtermpsychologicalissuessuchaspostͲtraumaticstress
disorderfollowinganepisodeofdelirium(Davydow2009).Oftenthesepatients
recallfrighteningepisodesandexperiencefeelingsofguiltassociatedwiththeir
behaviour(Grover&Shah2011).ItwasunclearifpatientsinthecaseͲcontrolstudy
weregivenanopportunitytotalkabouttheirexperiences,indicatingthatthese
patientsmaybeatriskofexperiencinglongͲtermpsychologicalimplicationsasa
resultofdelirium.

ForpatientsinthecaseͲcontrolstudytherewasnodocumentationtoindicatethat
theyhadbeeninformedoftheirdeliriumepisodeduringhospitalisation.Because
havingapreviousdeliriumwasfoundtobeariskfactorfordevelopmentofdelirium
inthecaseͲcontrolstudy,patientsshouldbeprovidedwiththisinformationand
educated,whereappropriate,sotheyareawaretheymaybeatriskofdeveloping
thesyndromeduringsubsequentadmissionstohospital.Therewasdocumented
evidencetosuggestthatsomefamiliesweregiveninformationregardingdelirium.
Thesefamilymembersmayhavebeenabletopassonthisinformationtothe
patientwhentheywerewellandabletounderstand.Inordertopreventpossible
longͲtermcomplicationsofdelirium,patientsneedtobeactivelyinvolvedand
educatedaboutdelirium.

5.9Difficultieswithimplementingadeliriummanagementpolicy
Thefindingsofthesurveyidentifiedanumberofbarrierstothedevelopmentand
subsequentimplementationofpoliciesregardingdeliriummanagement.
Understandingthesebarrierscaninformandassistimplementationofdelirium
managementpolicies.Oneofthemostcommonbarriersidentifiedwaslackof
educationaboutdeliriumidentificationandmanagement.Educationofhealth
professionalsiscriticaltopromotingskilllevelandconfidencetoidentifypatients
withdelirium.AstudyconductedbyTabetetal.(2005)examinedwhetheran
educationalpackageformedicalandnursingstaffwouldreducethenumberof
incidentcasesofdeliriumandincreaserecognitionofcasesofdeliriumwithinan
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acutemedicalward.Theauthorsfoundthatincidenceofdeliriumwassignificantly
reducedandstaffontheinterventionwardrecognisedmoredeliriumcases.An
AustralianstudyusedapreͲtestpostͲtesttimeseriesrandomisedcontroltrialto
investigatetheimpactofawebͲbasedlearningwebsiteonnurses’abilityto
recognisedelirium(McCrow,Sullivan&Beattie2014).Intotal,175registered
nursesparticipatedinthewebͲbaseddeliriuminterventionprogramdevelopedby
theauthorsandaimedtoimprovedeliriumknowledge.Recognitionandknowledge
ofdeliriumwasassessedusingquestionnairesandvignettescenarios.Theauthors
foundthatwebͲbaseddeliriumeducationwaseffectiveinimprovingnurses’
knowledgeandabilitytorecognisedelirium(McCrow,Sullivan&Beattie2014).
However,furtherresearchisrequiredtodeterminetheeffectofeducational
interventionsonclinicalpractice.Otherbarriersreportedbyrespondentsincluded
personalexperienceanddifferencesinopinionaboutwaystodealwithdelirium,
highlightingtheneedtoimplementevidenceͲbaseddeliriummanagement.
Implementingstrategiesbasedonbestavailableevidenceinordertoovercome
barriersshouldbeapriorityforhealthservices.

5.10Strengthsandlimitationsoftheresearch
Theresearchpresentedinthisthesishasmadeanimportantcontributiontothe
evidencebaseregardingincidentdeliriumintheacutemedicalsetting.Notonly
haveriskfactorsforincidentdeliriuminmedicalinͲpatientsbeenidentifiedthrough
asystematicreviewofexistingstudies,thesehavealsobeencomparedwith
findingsfromanAustraliansettingusingcaseͲcontrolmethods.

Theuseofsystematicreviewmethodsisaneffectivewaytoisolate,critically
evaluate,andsynthesisepreviousresearch(JoannaBriggsInstitute2011).Assuch,
systematicreviewmethodswereappropriateforidentifyingtheriskfactorsfor
deliriuminmedicalinͲpatients.Theuseofsystematicreviewmethodsprovideda
comprehensivereviewofthecurrentresearchavailableonriskfactorsforincident
deliriuminmedicalpatientsandidentifiedriskfactorsthatweremostcommonly
investigatedacrossthestudies.Thesystematicreviewalsoidentifiedgapsinthe
evidencebaseandriskfactorsthatneedtobefurtherinvestigatedinthissetting.
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Thesystematicreviewhasalsoprovidedmorereliableandaccuratedataon
deliriumriskfactorsthanindividualstudiesalone;assuchtheseresultscanbe
generalisedandextrapolatedtothegeneralmedicalpopulationmorebroadly.The
reviewfindingsalsoprovidedasolidevidencebaseagainstwhichthefindingsofthe
caseͲcontrolstudycouldbecompared.Thesystematicreviewhasthereforefilleda
gapandcontributedtotheevidencebaseregardingriskfactorsfordeliriuminan
acutemedicalsetting.

Despitethestrengthsofthesystematicreview,therearelimitationsthatshouldbe
acknowledged.Publicationbias(onlyreportingsignificantresults)intheincluded
studiesispossible.Howevertocounteractthis,whennecessarysomeauthorswere
contactedtoobtainoriginaldatathatwerenotreportedinthepublishedarticle.
Thisresultedinsomeauthorsprovidingoriginaldatasetsandallowedforthe
investigationofvariablesthatwerenotreportedinthepublishedarticle.
Furthermore,notallincludedpublicationsreportedallcharacteristicsofstudy
participantsand,inordertoprovideagreaterunderstandingofdeliriumrisk
factors,resultsindicatingtherelationshipofeachpotentialriskfactorwithdelirium
needtobereported,eveniftherelationshipwasnotsignificant.Contactwithsome
authorswasunsuccessfulandresultedinsomevariablesbeingexcluded.In
addition,differencesbetweenincludedstudiesinthewaysomevariableswere
measured,preventedpoolingofdataandmayhaveimpactedontheoverallresult,
asmetaͲanalysiscouldnotbeundertaken.

Anotherlimitationofthesystematicreviewwasthatnotallauthorscompared
characteristicsofstudyparticipantswhodevelopeddeliriumagainstthosewhodid
not.Datapresentedinthiswaycouldnotbeusedforanalysis.Moreover,most
studiesconsideredlikelyforinclusionintheinitialphaseofsearchingwere
subsequentlyexcludedbecausetheydidnotclearlyindicatethatpatientswith
prevalentdeliriumwereexcludedonadmission.Thismayhaveresultedinexclusion
ofstudiesthatmayhavebeenappropriatetoinclude.

CaseͲcontrolmethodswereusedforPhase2oftheresearch.CaseͲcontrolmethods
cancontributeimportantfindingsinarelativelyshorttimeandforlowcost
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(Rothmanetal.2008).ThecaseͲcontrolmethodwaschosenforthepresentstudy
asitwasconductedforthepurposeofdoctoraldissertationandtherewasashort
timeframeallocatedforconductingthisresearch.Duetothenatureofdelirium,
andpossiblelowincidencerates,thecaseͲcontrolstudywasthemosteffectiveway
ofobtainingtherequiredsamplesizeforthestudyinashorttimeframe,compared
tolargerprospectivecohortstudies(duringtheearlydevelopmentofthisresearch
study,alargerprospectivecohortstudywasconsideredbutduetolimited
resourcesandtimeframedecidednottoproceed).Limitedfundsalsorequiredthe
researchertoundertakeallthedatacollection;thus,prospectivescreeningand
recruitingofpatientswithdeliriumwouldnothavebeenpossible.TheuseofcaseͲ
controlmethodsisalsoeffectivefortheinvestigationofdiseasesanddetermining
possibleexposurerisks.CaseͲcontroldesigns,whiletheycannotyieldincidence
rates,canprovideoddsratios,whicharederivedfromthenumberofindividuals
exposedtoeachvariableineachofthecaseandcontrolgroups.Becauseanaimof
thepresentresearchwastodetermineriskfactorsfordelirium,caseͲcontroldesign
wasconsideredaneffectivemethodforaddressingthisaim.BecausecaseͲcontrol
studydesignsareundertakenretrospectivelythisallowedtheresearcherto
determinehowpatientswithdeliriumwerediagnosed,managedandthe
medicationstheyreceived.Thisstudythereforeprovidesabaselineforfurther
deliriumresearchinthissetting.

WhilecaseͲcontrolstudydesignhasmanystrengths,somelimitationstothis
approachshouldbeacknowledged.OneofthelimitationsofthecaseͲcontrol
recordsreviewwasthattheresearcherreliedupondocumentationinthemedical
record.Themedicalrecordsofpatientsareknowntobeapotentiallyunreliable
sourceofinformationduetopoordocumentation.Retrospectivediagnosisof
deliriumfrommedicalrecordscanalsobeunreliable.Inordertodealwiththisonly
themedicalrecordsofpatientsdiagnosedwithdelirium,basedondischarge
summarydocumentation,wereincludedinthecasegroup.Itwaslikelyanumberof
patientsthathaddeliriumweremissedusingthismethod.Thesmallnumberof
patientsidentifiedfromthecontrolgroupthathadbeendiagnosedwithdelirium
duringadmission,butforwhomthecodingfordeliriumintheirrecordsatdischarge
didnotoccurhighlightedthis.Furthermore,apossibledeliriumgroupwasalso
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identifiedwhichhighlightspotentialcasesthatcouldhavebeenidentifiedifthe
researchwasconductedprospectively.Becauseitwasanaimoftheresearchto
determinewhatandhowmuchinformationisdocumentedwhenpatientshave
delirium,itwasconsideredthatretrospectiveanalysiswasnecessarytoobtainthis
information.

AnotherlimitationofthecaseͲcontrolstudyisthepotentialfordifferential
reportingofinformationbetweencasesandcontrols.Forexample,forpatients
exhibitingsignsofdelirium,doctorsmayhavebeenmorelikelytoinvestigatefor
evidenceofapasthistoryofdelirium.Conversely,patientswhodidnotdevelop
deliriumduringadmissionmaynothavehadapreviousepisodeofdelirium
documented,eveniftheyhadpreviouslyhaddelirium.Externalvalidityand
generalisabilityofthecaseͲcontrolstudymaybelimitedtopopulationsinthe
Australiansetting.However,thismethodhasprovidedapreliminaryunderstanding
ofthemanagementofdeliriuminthissettingandfurtherresearchcanbe
conductedtocomparefindingsbetweenAustralianhospitals.

ThesurveymethodwaschosenforPhase3ofthisresearchasitprovidestheability
toincludealargesample,andinthepresentresearchthisenabledthecollectionof
datarepresentingallpublicandprivatehospitalnetworksinMelbourne.Thedata
gatheredprovidedcomprehensiveinformationregardingthepoliciesand
proceduresusedthroughouthospitalsinthemetropolitanarea.Anotherstrength
andbenefitisthelowcostattributedtoconductingthesurveyandtheconvenience
ofbeingabletoundertakethesurveythroughtelephonecallsandemails.The
surveymethodalsoensuredthattheresearchersownbiaseswereeliminated.

Forthesurvey,therewerealsosomelimitations.Theresponseratewaspoor,
especiallyintheprivatesetting.Thismayhaveprovidedabiasedsample.
Specifically,duetothenatureofthesurvey,respondentsmayhaveonlybeen
willingtoparticipateiftheirorganisationhadpoliciesinplacefordelirium
management.Infact,potentialrespondentsfromtwoprivatehospitalsdeclinedto
participatebecausetheystatedtheirorganisationdidnothaveapolicyfor
managementofdelirium.However,thisisanimportantfindingsuggestingthata
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numberofhospitalsandhealthͲcaresettingsdonothaveapolicyor
recommendationsaboutcareforpatientswithdelirium.

5.11Summaryofdiscussion
Thischapterhaspresentedadiscussionoftheresearchfindingsinrelationtothe
aimsoftheresearch.Riskfactorsforincidentdeliriumidentifiedinthesystematic
reviewandcaseͲcontrolstudyhavebeendiscussedbycomparingthefindingsto
previousresearch.Outcomesexperiencedbypatientswhodevelopeddeliriumin
thecaseͲcontrolstudyhavealsobeenidentifiedandcomparedtothefindingsof
otherrelevantresearch.ManagementofdeliriumidentifiedinthecaseͲcontrol
studyaswellaspolicesfordeliriummanagementidentifiedinthesurveyhavealso
beenexamined.Thelimitationsofthestudyhavebeenoutlined.Thefollowing
chapterwillprovideaconcludingstatementinrelationtoeachofthestudyaims
andwillpresentimplicationsforpracticeincludingeducationandpolicyand
recommendationsforfurtherresearch.
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Chapter6ͲConclusionand
Recommendations
6.1Introduction
Thepurposeofthisresearchwastoaddtotheevidenceregardingdeliriumrisk
factors,clinicalcharacteristicsandmanagementofpatientswithincidentdelirium
intheacutegeneralmedicalsetting.Inordertoaddresstheaimsoftheresearch
thisstudywasconductedinthreephases.Thefirstaimofthestudywasto
synthesisetheevidenceforriskfactorsrelatedtothedevelopmentofincident
deliriumingeneralmedicalpatients.Asystematicreviewoftheliteraturewas
undertakentoaddressthefirstresearchaim.Toaddressthesecondaim,which
involveddescribingthecharacteristicsofgeneralmedicalpatientswhodeveloped
incidentdeliriuminAustralia,aretrospectivecaseͲcontrolstudywasundertaken.
ResultsofthecaseͲcontrolstudywerethencomparedtofindingsofthesystematic
review.CaseͲcontrolmethodswerealsousedtoexaminetheclinicalmanagement
ofpatientswhodevelopeddeliriuminanAustralianhospital,particularly
consideringthediagnosisofdelirium,assessmentofrisk,medicationmanagement
aswellasenvironmentalandclinicalpreventionandmanagementstrategies.
Finally,toaddressthethirdaimoftheresearch,whichwastoexamineanddescribe
currentdeliriummanagementpracticesinacutehospitalsettingsinMelbourne,
Australia,asurveywasundertakentodeterminewhatpoliciesandguidelinesare
usedinhospitalstodetectandmanagepatientswithdelirium.

IncidentdeliriumisasignificantproblemintheacutehealthͲcaresetting.This
researchhasaddressedanumberofgapsregardingriskfactors,characteristics,
outcomesandmanagementofgeneralmedicalpatientswithincidentdeliriumin
theAustraliansetting.Whenidentifiedearlybyhealthprofessionalsandactive
managementisimplemented,durationandseverityofincidentdeliriumcanbe
reduced.Identificationofdeliriumisimportanttothesafetyandqualityofpatient
careandhealthprofessionalsshouldbealertforsignsofdeliriuminolderpatients
admittedtothehospitalsetting.Asidentifiedinthisstudy,nursesareoftenthefirst
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torecogniseandrespondtochangesinpatients’behaviour.Thisindicatestheneed
fornursingstafftobeeducatedonhowtoappropriatelyrecognisedelirium.
Patientswithdeliriumthatarepromptlydiagnosedandappropriatelymanaged
havereducedpotentialforcomplicationsandpooroutcomes.Thecareforpatients
withdeliriumincludedinthecaseͲcontrolstudywassomewhathaphazardand
highlightstheneedtoimplementconsistentmanagementinhospitalsettings.The
datacollectedduringthisstudyaddstothegrowingknowledgebaseinAustralia
regardingdetection,diagnosisandmanagementofincidentdeliriuminolder
patientsadmittedtoageneralmedicalsetting.

Inthefinalchapterofthisthesis,theaimsarerestatedandasummaryofthekey
findingsspecifictoeachaimispresented,togetherwithalistofthe
recommendationsinformedbythesefindings.

6.2Aimsoftheresearch

Theoverallpurposeofthisresearchwastoaddtocurrentevidenceregardingthe
clinicalriskfactorsforincidentdelirium,characteristicsandmanagementof
hospitalisedmedicalinͲpatientswhodevelopincidentdeliriuminAustralia.The
specificaimsofthisresearchwereto:
1. Systematicallyreviewtheevidenceforriskfactorsrelatedtothe
developmentofincidentdeliriumingeneralmedicalpatients.
2. Describethecharacteristicsofmedicalpatientswhodevelopincident
deliriumduringhospitalisationinAustralia.Theseincludethedemographic
characteristics(age,gender,residencypriortoadmission,functionaland
cognitivestatuspriortoadmission),potentialriskfactors(predisposingand
precipitating),andoutcomesforpatientsincludingdischargedestination,
lengthofstayinhospitalandmedicationtreatment.
3. Examineanddescribethecurrentpolicyfordeliriummanagementinacute
carehospitalsettingsinVictoria.

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6.2.1Aimone
Thefirstaimofthisstudywasto:
Systematicallyreviewtheevidenceforriskfactorsrelatedtodevelopmentof
incidentdeliriumingeneralmedicalpatients.

Thisstudyhasaddedtotheevidenceregardingriskfactorsthatcontributeto
developmentofincidentdeliriuminacutegeneralmedicalpatients.Thereviewhas
providedfurtherevidenceoftheimpactthatdementiaandcognitiveimpairment
haveondevelopmentofdelirium.Bothdementiaandcognitiveimpairmentwere
identifiedassignificantriskfactorsforincidentdeliriuminhospitalisedmedical
patients.Assessmentforthepresenceandseverityofdementiaandcognitive
impairmentisessentialtothecareofpatientsatriskofdeliriumandcareneedsto
betakenwhenpatientswiththeseconditionsareadmittedtohospital,including
theimplementationofpreventativemeasures.

AgeisawellͲdocumentedriskfactorfordeliriumbutthisreviewfoundthatfactors
relatedtoadvancedage,suchasagreaterseverityofillness,functionalimpairment,
dementia,cognitiveimpairmentandvisualimpairmentappeartohaveagreater
impactondeliriuminthismedicalpopulationthanagealone.Thisisanimportant
findingastreatmentstrategiescanbetargetedtowardspatientswiththesefactors
andwillhelptoencouragenursesandmedicalstafftocarefullymonitorfordelirium
invulnerablepatients,especiallythosewithdementia,asdeliriumisoftendifficult
todetectinthesepatients.

Patientswithfunctionalimpairmentwerealsoidentifiedinthesystematicreviewas
atriskofdelirium.Thishighlightstheimportanceofhealthprofessionalsinmedical
settingsundertakingassessmentstoidentifypatientswithfunctionalimpairment
andactingontheirfindings.Factorsthatwerenotassociatedwithincidentdelirium
inthemedicalpopulationaccordingtothesystematicreviewfindingsincludedmale
genderanddepression.Assessmentofprecipitatingriskfactorswasnotundertaken
inthesystematicreview,asonlyonestudyreportedevidenceregarding
precipitatingfactors.Thereviewfindingshighlightfactorsthatshouldbeassessed
whenapatientisadmittedtoamedicalsetting.Thisreviewhasaddedfurther
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evidencetothegrowingbodyofknowledgeregardingriskfactorsforincident
deliriumintheacutegeneralmedicalsetting.

6.2.2Aimtwo
Thesecondaimofthestudywasto:
Describethecharacteristicsofmedicalpatientswhodevelopincidentdelirium
duringhospitalisationinAustralia.Theseincludethedemographiccharacteristics
(age,gender,residencypriortoadmission,functionalandcognitivestatuspriorto
admission),potentialriskfactors(predisposingandprecipitating),andoutcomesfor
patientsincludingdischargedestination,lengthofstayinhospitalandmedication
treatment.

ThisaimwasaddressedbyundertakingaretrospectivecaseͲcontrolstudythat
examinedmedicalrecordsofpatientswithdeliriumandacontrolgroupwithno
delirium.Predisposingfactorsspecifictopatientsinthemedicalsettingidentifiedin
thesystematicreviewinformedfactorsforwhichdatawerecollectedinthecaseͲ
controlstudy.Asthesystematicreviewdidnotincludeanystudiesconductedinthe
Australiansetting,thecaseͲcontrolstudyallowedthecomparisonoffactors
identifiedoutsidetheAustraliansettingwiththoseidentifiedintheAustralian
context.ThecaseͲcontrolstudyconfirmedthesystematicreviewfindingsthatboth
dementiaandcognitiveimpairmentarestronglyrelatedtothedevelopmentof
incidentdeliriuminacutegeneralmedicalpatients.Accordingtopreviousresearch,
thisfindingappearstobeconsistentacrossdifferenthospitalsettingsaswellas
otherdevelopedcountrieswithanageingpopulation.

InthesystematicreviewandinthecaseͲcontrolstudy,advancedageofgreater
than80yearswasnotfoundtobeariskfactorfordelirium.Specifically,advanced
ageofgreaterthan80yearswasnotindependentlyassociatedwithincident
deliriumwhencomparedtootherfactorssuchascognitiveimpairment,dementia
andfunctionalimpairment.However,agewasassociatedwithincidentdelirium,as
patientswithdeliriumweresignificantlyolderthanpatientsinthecontrolgroup.
Thisresulthighlightsthatforolderpatients(aged80yearsorover),otherfactors
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suchascognitiveimpairment,haveagreaterimpactontheincidenceofdelirium
comparedtoadvancedagealone.

ThecaseͲcontrolstudyalsoaddedevidenceforotherpredisposingriskfactorsfor
incidentdeliriumidentifiedinthesystematicreview,suchasfunctionalimpairment
andvisualimpairment.Additionally,thecaseͲcontrolstudyprovidedevidence
regardingpredisposingriskfactorsforincidentdeliriumthatwerenotidentifiedin
thesystematicreview.Inparticular,previousdeliriumandafracturepresenton
admissionwerealsoidentifiedaspredisposingriskfactorsforincidentdeliriumin
thecaseͲcontrolstudy.

ThecaseͲcontrolstudyalsoidentifiedprecipitatingfactorsfordevelopmentof
incidentdeliriumamongpatientsinthemedicalsetting.Thisinformationis
important,asnoresearchstudieswereidentifiedthathaveinvestigated
precipitatingriskfactorsfordeliriumintheAustralianmedicalsetting.Factors
foundtobeindependentlyassociatedwithincidentdeliriuminthispopulation
were:useofanindwellingcatheter,addingmorethanthreenewmedications
duringhospitalisation,andabnormalserumsodiumlevelduringadmission.These
findingsareconsistentwithpreviousinternationalresearchintoprecipitating
factorsandfurtheraddtotheevidenceregardingprecipitatingfactorsinthe
Australianmedicalsetting.

LittleresearchhasbeenundertakentotestariskpredictionmodelintheAustralian
setting.Thecurrentresearchhasidentifiedasetofriskfactorsthatare
independentlyassociatedwithincidentdeliriumandcouldpotentiallybeusedin
theAustralianmedicalhealthͲcaresettingtotestariskpredictionmodelforthe
identificationofdeliriumrisk.

InthecaseͲcontrolstudytheoutcomesforpatientsthatdevelopeddeliriumwere
alsoassessed.Thisstudyhasprovidedfurtherevidencethatincidentdelirium
contributestoworseoutcomesforpatientsinhospital.Thepatientswithincident
deliriumhadmorefalls,weremorelikelytobedischargedtoacarefacilityand
werealsomorelikelytohaveadeclineintheirfunctionalstatus.Thus,patientsare
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experiencingoutcomesthatmaynothaveotherwiseoccurredifthedeliriumwas
prevented.PatientswithdeliriuminthecaseͲcontrolstudywerealsomorelikelyto
havealongerlengthofstaythanthoseinthecontrolgroup.Longerlengthofstay
increasesthelikelihoodofcomplications(suchashospitalacquiredinfectionsand
pressureinjuries)associatedwithhospitalisationandcanpotentiallyfurtherimpact
ontheoutcomesforpatientswithincidentdelirium.

ThesefindingsaddtothegrowingbodyofevidenceintheAustralianmedicalacute
healthͲcarecontextregardingtheriskfactorsthatareindependentlyassociated
withincidentdeliriumandtheoutcomesthatthesepatientsexperience.

6.2.3Aimthree
Thefinalaimofthestudywasto:
Examineanddescribethecurrentstateofdeliriummanagementinacutehospital
settingsinVictoria.

ThisfinalaimoftheresearchwasaddressedbythecaseͲcontrolstudyandasurvey
ofpublicandprivatehospitalsinMelbourne.InthecaseͲcontrolstudy,medical
recordsofpatientswithdeliriumwereexaminedtodeterminehowtheywere
managedinthehospitalsetting.Thisincludedexaminingdocumentationofhow
deliriumwasdiagnosed,ifpatientshadacognitiveassessmentonadmission,the
medicationsgiventopatientsandthemanagementstrategiesundertakenbystaff.
TheClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople
(ClinicalEpidemiologyandHealthServiceEvaluationUnitandDeliriumClinical
GuidelinesExpertWorkingGroup2006)wereusedastheguidelinesagainstwhich
tocomparepolicyͲinformingpracticewithinhospitals.

Thesurveywasundertakentodeterminethepoliciesinexistenceforthe
managementofpatientswithdeliriuminhospitalsinMelbourne.Thesurveywas
usedtodescribethepoliciesinrelationtoidentification,assessmentand
managementpracticesforpatientswithdelirium.Itisthefirststudytodocument
theavailabilityofcurrentdeliriummanagementpoliciesandproceduresrelevantto
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cognitiveassessment,deliriumriskfactorassessment,deliriumdiagnosis,and
pharmacologicalmanagementinMelbourne’spublicandprivatehospitals.
Althoughsomehospitalshaveimplementedpoliciesfordeliriummanagementitis
clearthatmoreworkisneededtoensurethatallhospitalshaveadelirium
managementpolicy.Variabilityinpolicyavailabilityandcontentshowsthataclear
systematicapproachtotheimplementationofbestpracticeguidelinesisrequired
tohelpguidethepracticeofclinicians.

PracticeidentifiedinthecaseͲcontrolstudywascharacterisedbyinconsistent
applicationofexistingknowledge,includingdetectionofdeliriumandtreatment
practices.Assessmentofpatients’riskfordeliriumisimportanttoidentifyinghighͲ
riskpatientsthatrequiredeliriumpreventionand/ormanagementstrategies.Inthe
caseͲcontrolstudy,assessmentofpatients’levelofriskfordeliriumwasnot
documentedforanypatientduringtheiradmission.Therewerealsoindicationsin
thesurveythatnotallhospitalshadapolicyrecommendationforassessmentof
patients’riskfordelirium.Assessmentofcognitivefunctionwasalsorarely
documentedaccordingtothefindingsofthecaseͲcontrolstudy.

PatientsinthecaseͲcontrolstudyoftenshowedsignsofdeliriumdaysbeforehealth
professional’sactuallydiagnoseddelirium.Further,whendeliriumwasidentified,
therewasnodocumentedevidencetosuggestthatadiagnostictoolwasusedto
aidthediagnosis.Nurseswereoftenthefirsttorecogniseanddocumentachange
incognition,yettherewaspoordocumentationindicatingthatitwasfurther
escalatedtomedicalorotherhealthͲcarestaff.Delayindeliriumdiagnosisandlack
ofuseofreliabletoolstodiagnoseitrepresentspotentiallyavoidabledelaysin
providingeffectivetreatmentandalsoreflectslackofconsistentlyimplemented
proceduresfordetectingandmonitoringofdelirium.Inordertoreducethemany
consequencesofdelirium,theapplicationofstandardproceduresinrelationto
behaviouralandeducationalinterventionisnecessary.Poorrecognitionand
diagnosisofdeliriumwasalsoreflectedinthenumberofpatientsthatwere
identifiedashavingapossibledeliriumduringhospitalisationcomparedtothe
controlgroup.Thesepatientsalsoexperiencedworseoutcomes,whichmayhave
beenavoidedifthepossibledeliriumwasrecognised.Therateoffailuretoidentify
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potentialpatientswithdeliriumhighlightsthattheapproachtoscreeningfor
deliriumisinadequate.Useofatooltoscreenfordeliriumcouldincreasethe
recognitionofthesepatients.

CaseͲcontrolstudypatientsthatdevelopedincidentdeliriumwerefrequently
managedwithantipsychoticagents.Thefrequencyofuseofpharmacological
managementhighlightedthatcliniciansoftenrelyuponmedicationtomanage
behavioursassociatedwithdelirium.Thispracticedoesnotalignwiththecurrent
recommendationstolimittheuseofpharmacologicaltreatmentsandundertake
nonͲpharmacologicalstrategiesasafirstresponse.Surveyrespondentsalsonoted
thattherewerevaryingrecommendationsintheirpolicyguidelinesinregardsto
medicationmanagement.Hospitalrespondentsreporteddifferentmedicationand
doserecommendationsforpatientsthatdevelopdelirium.Thissuggeststhat
clearerguidelinesarerequiredforwhenpharmacologicaltreatmentisnecessary
andwhenitshouldbeavoided.Educationofnursingandmedicalstaffisrequiredto
minimisetheoveruseofmedicationsfordeliriummanagementandtousedoses
appropriateforolderpatients.

Theoverallmanagementofthepatientswithincidentdeliriumwashaphazardand
didnotfollowestablishedguidelines.DocumentationofnonͲpharmacological
strategiestomanageandpreventdeliriumwaspoor,reflectingeitherpoor
knowledgeofthestrategiestopreventdeliriumorpoordocumentationpractices.
Healthprofessionalsalsodidnotprovideadequatefollowupcareforpatientswith
incidentdelirium.LackoffollowͲupcarecouldhavedetrimentaleffectsonthelongͲ
termoutcomesofpatientswhodevelopdelirium.




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6.3Recommendationsandimplicationsforpracticeandpolicy
Findingsfromthisstudyhaveinformedanumberofrecommendationsfor
managementofdeliriumintheacutecaresetting.Thesystematicreviewidentified
anumberofriskfactorsthatshouldbeidentifiedanddocumentedonadmissionto
hospital.ThecaseͲcontrolstudyandsurveyidentifiedthatdespitetheexistenceof
theClinicalPracticeGuidelinesfortheManagementofDeliriuminOlderPeople,
implementationoftheguidelineshasbeenpoorandnotallpatientsarereceiving
adequatedeliriummanagement.

Recommendationsforpracticeandpolicy:
x Ensureconsistentpracticeandpoliciesregardingtheidentificationand
managementofdeliriuminallhealthͲcaresettingsthathavepatientsatrisk
ofdevelopingdelirium.
x DeliriumClinicalCareStandard(ACSCHC2015)needstowidelyimplemented
andrigorouslytestedintheAustralianpopulationinordertopromote
awarenessofdeliriumasafundamentalqualityandsafetyissue.
x Policiesrelatingspecificallytomanagementofpatientswithdeliriumbe
implementedtoprovideaconsistentevidenceͲbasedapproach.
x Duetothehighriskfordelirium,allolderpeople(aged65yearsandover)be
screenedusingvalidandreliabletoolsonadmission,forcognitive
impairmentandundiagnoseddementia.
x Appropriatescreeninganddiagnostictoolsfordeliriumbeimplementedinto
acutehealthͲcaresettingstoimprovetherecognitionofdelirium.
x Deliriumriskfactorassessmentsbeundertakenforallolderadultsadmitted
tothemedicalsettinginordertoidentifypatientsathighriskfordelirium
andimplementappropriatepreventionstrategies.
x Interventionsfordeliriummanagement(forexamplemonitoringfor
delirium,providingadequatedietandfluids,encouragingmobility,reducing


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noiseandsleepinterruptions)beputinplaceforpatientsidentifiedashigh
riskfordelirium.
x Familymembers/significantothersorcarersofpatientswithacognitive
impairmentordementiabemadeawareoftheirfamilymembers’condition
andincreasedriskofdelirium.
x Patientsandfamilymembers/carers/significantothersbeinformedifa
patientdevelopsdeliriumandsupport(includingeducation)beprovidedfor
familymembersandcarers.
x Targetededucation(suchasonlinelearningpackages)regardingdelirium
identification,riskfactors,andoutcomesofdelirium,andpreventionand
managementstrategiesbeprovidedtoallhealthprofessionalsthatcome
intocontactwitholderpeoplewhohavethepotentialtodevelopdelirium.
x FollowͲupforthepatientinadeliriumclinicbeimplementedinorderto
providecontinuityofcareindeliriummanagementandpotentiallyprevent
longͲtermcomplicationsofdelirium.
 


192


6.4Recommendationsforfutureresearch
Findingsfromthisstudyhaveinformedanumberofrecommendationsforresearch
regardingincidentdeliriumintheacutecaresetting.Theserecommendations
reflectagapindeliriumresearchintheAustraliansetting.

Recommendationsforresearch:
x Furtherstudiesinvestigatingdeliriumriskfactorsaccordingtospecific
healthͲcaresettingsarerequirede.g.medicalorsurgicalorICU.
x Researchersseparateincidentdeliriumfromprevalentdeliriuminorderto
defineriskfactorsthatrelateonlytothedevelopmentofincidentdelirium
duringhospitalisation.
x Measurementofriskfactorsbecarriedoutusingvalidandreliable
standardisedtoolssothattheresultsmaybemoreeasilycombinedand
analysed.
x Resultsofstudiesbepublishedeveniftheyarenotsignificantorpositive
results,includingevidenceoffactorsthatarenotrelatedtodelirium.
x Investigateandassesstheusabilityofdeliriumscreeningtoolsand
diagnosticinstrumentsinclinicalpracticeintheAustraliansetting.
x Assessusabilityofdifferentcognitiveassessmenttoolsthatallowforquick
identificationofcognitiveimpairmentintheAustraliansettingsuchasthe
4AT(Bellellietal.2014).
x Assesstheusabilityandinvestigatetheimplementationofthe
recommendationsoutlinedintheClinicalPracticeGuidelinesforthe
ManagementofDeliriuminOlderPeople.
x Investigatetheimplementationandusabilityofdeliriumriskpredictiontools
inclinicalpracticeintheAustraliansetting.
x Investigatetheimplementationofeducationalstrategiesfornursingand
otherhealthͲcarestaffintherecognitionandmanagementofdelirium.


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6.5Conclusion
Thepurposeofthisresearchwastoaddtotheevidencebaseregardingclinicalrisk
factors,characteristicsandmanagementofhospitalisedgeneralmedicalpatients
whodevelopincidentdeliriuminAustralia.Itisclearfromallthreephasesofthis
researchthatdeliriumisaseriousproblemthatneedstobeaddressedintheacute
healthͲcaresetting.TheageingpopulationinAustraliaandotherdeveloped
countriesaroundtheworldhasseenanincreaseinthenumberofpatientswith
dementiaandcognitiveimpairment.Becausedementiaandcognitiveimpairment
areleadingriskfactorsfordeliriumitisimportanttoidentifytheseandimplement
preventativestrategies.Knowledgeandawarenessofriskfactorsfordelirium
enablehealthͲcareprofessionalstobeproactiveinimplementingprevention
strategies.Thus,theidentificationofriskfactorsduringapatient’sadmissionto
hospitalisanessentialstepinimplementingstrategiestoreducetheincidenceof
delirium.

ThisresearchhighlightsgapsinpracticeintheAustralianacuteclinicalsetting
regardinghowdeliriumisidentifiedandmanaged.Thesegapsinpracticewere
especiallyevidentwithagroupofpatientswithpossible,butundetected,delirium
whowereidentifiedduringthecaseͲcontrolstudy.Theseissuesneedtobe
addressediftheincidenceofdeliriumistobereduced,anddeliriumistobe
managedappropriately.Patientswhodevelopdeliriummaybeexperiencingpoor
outcomesunnecessarily.Asaresult,theincidenceofdeliriumshouldbeakey
targetareafortheimprovementofpracticeinhospitalsettings.Itappearsfromthis
studythatthemanagementofdeliriuminacutemedicalsettingsintheAustralian
contextneedstobesubstantiallyimproved.Anumberofclinicalpractice
recommendationshavebeenoutlinedaswellasrecommendationsforfuture
researchonincidentdeliriumintheAustralianhealthͲcaresetting.Deliriumremains
acommon,poorlyrecognisedproblemintheAustralianhealthͲcaresetting.All
membersofthehealthͲcareteamneedtobeinvolvedinimplementingstrategiesto
improvethesafetyandqualityofcareprovidedtothesepatients.


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Appendix2–Searchstrategyforsystematicreview

Cinahl
Search SearchParameters Results
S1 AB("medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical)ORTI(
"medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical)
131139
S2 MHDelirium 2151
S3 MHConfusion 1036
S4 AB("acuteconfus*"ORconfu*)ORTI("acuteconfus*"OR
confu*)
7391
S5 S2orS3orS4 9658
S6 MHriskfactors 53046
S7 MHFeverOR"urinarytractinfection"ORdementiaOR
depressionORdehydrationORinfectionORstrokeOR"hip
fractures"
89851
S8 TI(FeverOR"urinarytractinfection"ORdementiaOR
depressionORdehydrationORinfectionORstrokeOR"hip
fractures"OR"cognitiveimpairment"OR"hearingimpair*"
OR"visualimpair*"OR"precipitat*factor*"OR"predispos*
factor*")ORAB(FeverOR"urinarytractinfection"OR
dementiaORdepressionORdehydrationORinfectionOR
strokeOR"hipfractures"OR"cognitiveimpairment"OR
"hearingimpair*"OR"visualimpair*"OR"precipitat*
factor*"OR"predispos*factor*")
139791

S9 S6orS7orS8 217533


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

S10 S1andS5andS9 368
S11 S1andS5andS9LimitersͲPublishedDatefrom:19960101Ͳ
20121231
336


Medline
Search SearchParameters Results
S1 AB("medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical)ORTI("medical
ward*"OR"hospitalinpatient*"OR"medicalinpatient*"OR
"generalmedicalinpatient*"OR"medicaladmission*"OR
hospitali?ationORmedical)
714583
S2 MHDelirium 4875
S3 MHConfusion 3398
S4 AB("acuteconfus*"ORconfu*)ORTI("acuteconfus*"OR
confu*)
37291
S5 S2orS3orS4 43026
S6 MHriskfactors 482109
S7 MHFeverOR"urinarytractinfection"ORdementiaOR“mild
cognitiveimpairment”ORdepressionORdehydrationOR
infectionORstrokeOR"hipfractures"
216522
S8 TI(FeverOR"urinarytractinfection"ORdementiaOR
depressionORdehydrationORinfectionORstrokeOR"hip
fractures"OR"cognitiveimpairment"OR"hearingimpair*"
OR"visualimpair*")ORAB(FeverOR"urinarytract
infection"ORdementiaORdepressionORdehydrationOR
infectionORstrokeOR"hipfractures"OR"cognitive
impairment"OR"hearingimpair*"OR"visualimpair*")
1136263


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S9 S6orS7orS8 1617737
S10 S1andS5andS9 1291
S11 S1andS5andS9LimitersͲPublishedDatefrom:19960101Ͳ
20121231
967



PsycInfo
Search SearchParameters Results
S1 MJmedicalpatients 3197
S2 TI("medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical)ORAB("medical
ward*"OR"hospitalinpatient*"OR"medicalinpatient*"OR
"generalmedicalinpatient*"OR"medicaladmission*"OR
hospitali?ationORmedical)
130956
S3 S1orS2 132678
S4 MJDelirium 1946
S5 TI("acuteconfus*"ORconfu*)ORAB("acuteconfus*"OR
confu*)
22747
S6 S4orS5 24327
S7 MJRiskfactors 23836
S8 MJDementia 21619
S9 MJpneumonia 214
S10 TI(FeverOR"urinarytractinfection"ORdementiaOR
depressionORdehydrationORinfectionORstrokeOR"hip
fractures"OR"cognitiveimpairment"OR"hearingimpair*"
OR"visualimpair*"OR"precipitat*factor*"OR"predispos*
factor*")ORAB(FeverOR"urinarytractinfection"OR
231475


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dementiaORdepressionORdehydrationORinfectionOR
strokeOR"hipfractures"OR"cognitiveimpairment"OR
"hearingimpair*"OR"visualimpair*"OR"precipitat*factor*"
OR"predispos*factor*")
S11 S7orS8orS9orS10 250202
S12 S3andS6andS11 447
S13 S3andS6andS11LimitersͲPublishedDatefrom:19960101Ͳ
20121231
350



ProquestHealthandMedical
Search SearchParameters Results
S1 ab("medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical)ORti("medical
ward*"OR"hospitalinpatient*"OR"medicalinpatient*"OR
"generalmedicalinpatient*"OR"medicaladmission*"OR
hospitali?ationORmedical)
729540
S2 mesh(delirium) 1001
S3 ab("acuteconfus*"ORconfu*)ORti("acuteconfus*"OR
confu*)
13818
S4 S2ORS3 14668
S5 mesh(riskfactors) 72469
S6 mesh(dementia) 5333
S7 ab(FeverOR"urinarytractinfection"ORdementiaOR
depressionORdehydrationORinfectionORstrokeOR"hip
fractures"OR"cognitiveimpairment"OR"hearingimpair*"
OR"visualimpair*"OR"precipitat*factor*"OR"predispos*
556423


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

factor*")ORti(FeverOR"urinarytractinfection"OR
dementiaORdepressionORdehydrationORinfectionOR
strokeOR"hipfractures"OR"cognitiveimpairment"OR
"hearingimpair*"OR"visualimpair*"OR"precipitat*
factor*"OR"predispos*factor*")
S8 S5ORS6ORS7 614729
S9 S1ANDS4ANDS8 417
S10 S1ANDS4ANDS8ͲLimitersͲPublishedDatefrom:
19960101Ͳ20121231
400



InformitHealthCollection
Search SearchParameters Results
#1 AB=("medicalward*"OR"hospitalinpatient*"OR
"medicalinpatient*"OR"generalmedicalinpatient*"OR
"medicaladmission*"ORhospitali?ationORmedical)ORTI
=("medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical)
3721
#2 SUBJECT=(Delirium) 29
#3 SUBJECT=(confusion) 0
#4 TI=("acuteconfus*"ORconfu*)ORAB=("acuteconfus*"OR
confu*)
229
#5 #2OR#3OR#4 252
#6 SUBJECT=(riskfactors) 480
#7 TI=(FeverOR"urinarytractinfection"ORdementiaOR
depressionORdehydrationORinfectionORstrokeOR"hip
fractures"OR"cognitiveimpairment"OR"hearingimpair*"
2233


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OR"visualimpair*"OR"precipitat*factor*"OR"predispos*
factor*")ORAB=(FeverOR"urinarytractinfection"OR
dementiaORdepressionORdehydrationORinfectionOR
strokeOR"hipfractures"OR"cognitiveimpairment"OR
"hearingimpair*"OR"visualimpair*"OR"precipitat*
factor*"OR"predispos*factor*")
#8 #6OR#7 2643
#9 #1AND#5AND#8 3
#10 #1AND#5AND#8LimitersͲPublishedDatefrom:
19960101Ͳ20121231
3


Embase
Search SearchParameters Results
#1 'medicalward':tiOR'hospitalinpatient':tiOR'medical
inpatient':tiOR'generalmedicalinpatient':tiOR'medical
admission':tiORhospitalisation:tiORhospitalization:tiOR
medical:tiOR'medicalward':abOR'hospitalinpatient':ab
OR'medicalinpatient':abOR'generalmedicalinpatient':ab
OR'medicaladmission':abORhospitalisation:abOR
hospitalization:abORmedical:abAND[embase]/lim
684,877
#2 'delirium'/exp 14,582
#3 'confusion'/de 18,613
#4 'acuteconfusionalstate':abORconfusion:abOR'acute
confusion':abOR'acuteconfusionalstate':tiOR
confusion:tiOR'acuteconfusion':ti
26,663
#5 #2OR#3OR#4 53,041
#6 'riskfactor'/expOR'riskfactors'/exp 518,021


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#7 fever:abOR'urinarytractinfection':abORdementia:abOR
depression:abORdehydration:abORinfection:abOR
stroke:abOR'hipfractures':abOR'cognitive
impairment':abOR'hearingimpairment':abOR'visual
impairment':abOR'precipitatingfactor':abOR
'predisposingfactor':abORfever:tiOR'urinarytract
infection':tiORdementia:tiORdepression:tiOR
dehydration:tiORinfection:tiORstroke:tiOR'hip
fractures':tiOR'cognitiveimpairment':tiOR'hearing
impairment':tiOR'visualimpairment':tiOR'precipitating
factor':tiOR'predisposingfactor':ti
1,423,844
#8 #6OR#7 1,851,466
#9 #1AND#5AND#8 2,001
#10 #9AND[1996Ͳ2012]/py 1,760


Scopus
Search SearchParameters Results
#1 (ABS("medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical)OR
TITLE("medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical))
1,046,364
#2 (KEY(delirium)ORKEY(confusion)) 41,129
#3 (TITLE("acuteconfus*"ORconfu*)ORABS("acuteconfus*"
ORconfu*))
77,617
#4 #2OR#3 111,402
#5 KEY("Riskfactor*") 687,933


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
#6 (TITLE(feverOR"urinarytractinfection"ORdementiaOR
depressionORdehydrationORinfectionORstrokeOR"hip
fractures"OR"cognitiveimpairment"OR"hearingimpair*"
OR"visualimpair*"OR"precipitat*factor*"OR"predispos*
factor*")ORABS(feverOR"urinarytractinfection"OR
dementiaORdepressionORdehydrationORinfectionOR
strokeOR"hipfractures"OR"cognitiveimpairment"OR
"hearingimpair*"OR"visualimpair*"OR"precipitat*
factor*"OR"predispos*factor*"))
1,705,643
#7 #5OR#6 2,264,134
#8 #1AND#4AND#7 2,750
#9 #1AND#4AND#7LimitersͲPublishedDatefrom:
19960101Ͳ20121231
2,173


ProquestDissertationandTheses
Search SearchParameters Results
S1 ab("medicalward*"OR"hospitalinpatient*"OR"medical
inpatient*"OR"generalmedicalinpatient*"OR"medical
admission*"ORhospitali?ationORmedical)ORti("medical
ward*"OR"hospitalinpatient*"OR"medicalinpatient*"OR
"generalmedicalinpatient*"OR"medicaladmission*"OR
hospitali?ationORmedical)
43093
S2 su(Delirium) 40
S3 ab("acuteconfus*"ORconfu*)ORti("acuteconfus*"OR
confu*)
12042
S4 S2ORS3 12069
S5 su("riskfactor*") 1753
S6 su(dementia) 804


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
S7 ab(FeverOR"urinarytractinfection"ORdementiaOR
depressionORdehydrationORinfectionORstrokeOR"hip
fractures"OR"cognitiveimpairment"OR"hearingimpair*"
OR"visualimpair*"OR"precipitat*factor*"OR"predispos*
factor*")ORti(FeverOR"urinarytractinfection"OR
dementiaORdepressionORdehydrationORinfectionOR
strokeOR"hipfractures"OR"cognitiveimpairment"OR
"hearingimpair*"OR"visualimpair*"OR"precipitat*
factor*"OR"predispos*factor*")
70942
S8 S5ORS6ORS7 72377
S9 S1ANDS4ANDS8 59
S10 S1ANDS4ANDS8ͲLimitersͲPublishedDatefrom:
19960101Ͳ20121231
33


Mednar
Search SearchParameters Results
S1 Delirium 1932
S2 S1refinedbyTopic:“riskfactors” 40
 S1refinedbyTopic:“riskfactors”andLimitersͲPublished
Datefrom:19960101Ͳ20121231
34

CochraneLibrary
Search SearchParameters Results
S1 Delirium 18
 Similarsystematicreviewsonriskfactorsfordeliriumwere
notidentified
0




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

JBILibraryofSystematicReviews
Search SearchParameters Results
S1 Delirium 2
 1Similarsystematicreviewonriskfactorsfordeliriumwas
identified,howeverisrelevanttoICUdelirium.
1







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Appendix3–JoannaBriggsInstituteCriticalAppraisalInstrument



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
Appendix4–JoannaBriggsInstituteDataExtractionTool

Page1



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

Page2



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Appendix5–CaseͲcontrolstudyresearchquestions,hypothesisandstatisticaltests
MedicalrecordsAuditcaseͲcontrolstudy
Question Variables Hypothesis Statisticaltest
Istherearelationshipbetweenageand
developmentofdelirium?
x Age–continuous:ageinyears(meanage
ofgroups)
x Deliriumdiagnosis–categorical:yesor
no
Advancedageisrelatedtothedevelopment
ofdelirium.
IndependentsamplestͲtests
Istherearelationshipbetweengenderand
developmentofdelirium?
x Gender–categorical:male/female
x Deliriumdiagnosis–categorical:yes/no
Genderwillnotinfluencedelirium
development
Chisquareforindependence
Istherearelationshipbetweenreasonfor
admissionanddeliriumdiagnosis?
x ReasonforadmissionͲcategorical:e.g.
Fall,respiratoryinfection
x DeliriumDiagnosis–categorical:yes/no
Theremaybearelationshipbetweensome
reasonsforadmissionbutnotothers.
Chisquareforindependence
Istherearelationshipbetweenpasthistory
anddeliriumdiagnosis?
x PastHistoryͲcategorical:e.g.Dementia,
Hypertension:yes/no
x DeliriumDiagnosis–categorical:yes/no
Theremaybearelationshipbetweensome
pasthistoryandnotothers.
Chisquareforindependence
Istherearelationshipbetweenrecent
admissiontohospitalanddelirium
diagnosis?
x Recentadmissiontohospital–
categorical:yes/no
x DeliriumDiagnosis–categorical:yes/no
/no
Patientswhodevelopeddeliriumaremore
likelytohavehadarecentpreviousadmission
tohospital.
Chisquareforindependence
Werepatientswithdeliriummorelikelyto
comefromhomealoneorwithothers?
x Deliriumdiagnosis
x Residencepriortoadmission
Patientswithdeliriumaremorelikelyto
comefromhomealone.
Description:Frequenciesof
residence
Werepatientswithdeliriummorelikelyto
havefunctionalproblems?
x Deliriumdiagnosis
x LevelofFunctionpriortoadmission
Patientswithdeliriumaremorelikelytohave
previousfunctionalproblemsbefore
admission.
Description:Frequenciesof
functionalability
Whatwordswereusedmostoftento
describedelirium
x Wordsusedtodescribedelirium  Description:Frequenciesof
wordsused.


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Whowasmostlikelytorecogniseand
documentthesymptomsofdelirium?
x Whofirstrecogniseddeliriumsymptoms? Nursesarethemostlikelytodocumentthe
firstsymptomsofdelirium
Description:Frequenciesofwho
documenteddelirium
Whatwerethefirstsymptomsofdelirium x Wordsusedtodescribedelirium Confusionisthemostfrequentlydocumented
firstsymptomofdelirium
Description:Frequenciesof
reportedsymptomsofdelirium
Whatwasthepatientsreportedcognition
onadmission
x Patientsreportedcognitiononadmission Patientswithdeliriumaremorelikelytobe
describedashavingacognitiveissueon
admission.
Description:Frequenciesof
reportedcognitiononadmission
Istherearelationshipbetweendeliriumand
acognitiveissue?
(Anyonenotdescribedasnocognitive
issuesonadmission)
x CognitiveIssueͲcategorical:e.g.yes/no
x DeliriumDiagnosis–categorical:yes/no
Deliriumwillbesignificantlyrelatedtoifthe
patientshadapriorcognitiveissueas
described.
Chisquareforindependence
Istherearelationshipbetweendeliriumand
dementia?
x DementiaͲcategorical:e.g.yes/no
x DeliriumDiagnosis–categorical:yes/no
Thereisastrongrelationshipbetween
deliriumanddementia
Chisquareforindependence
Istherearelationshipbetweenuseofan
IDCduringadmissionanddevelopmentof
delirium?
x UseofIDCͲcategorical:e.g.yes/no
x DeliriumDiagnosis–categorical:yes/no
UseofIDCwillberelatedtothedevelopment
ofdelirium
Chisquareforindependence
Istherearelationshipbetweenuseof
restraintduringadmissionanddevelopment
ofdelirium?
x UseofrestraintsͲcategorical:e.g.yes/no
x DeliriumDiagnosis–categorical:yes/no
Useofrestraintswillberelatedtothe
developmentofdelirium
Chisquareforindependence
Istherearelationshipbetweenaddingmore
than3medicationsduringadmissionand
developmentofdelirium?
x Addingmorethan3medicationsͲ
categorical:e.g.yes/no
x DeliriumDiagnosis–categorical:yes/no
Addingmorethan3medicationsduring
admissionwillberelatedtothedevelopment
ofdelirium.
Chisquareforindependence
IstherearelationshipbetweenSodium
levelonadmissionanddevelopmentof
delirium?
x Sodium–continuous:Sodiumas
measuredonadmission(mmol/L)
x Deliriumdiagnosis–categorical:yesor
no(only2groups)
Patientswhodevelopeddeliriumwillbemore
likelytohaveanabnormalsodiumlevel.
IndependentsamplestͲtests

Whatpredisposingfactorspredictthe
likelihoodthatapatientwilldevelop
deliriumduringadmission?
x DependentVariable:Delirium–
categoricalYes/No
 Logisticregression


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x IndependentvariablesCategorical:
Dementia,cognitiveimpairment,
functionalimpairment,vision
impairment.
Whatprecipitatingfactorspredictthe
likelihoodthatapatientwilldevelop
deliriumduringadmission?
x DependentVariable:Delirium–
categoricalYes/No
x Independentvariables:
x CategoricalUseofIDC,UseofRestraints,
andGivenBenzodiazepineduring
admission.
Continuousvariable:Sodiumon
admissionandSodiumDay3of
admission
 Logisticregression
Werepatientswithadeliriummorelikelyto
haveacodegreycalled?
x DeliriumdiagnosisYes/No
x CodegreycalledYes/No
Patientswhodevelopeddeliriumwillbemore
likelytohaveacodegreycalled.
Description:Frequenciesofcode
greyscalled.
Istherearelationshipbetweendeliriumand
numberoffallspriortoadmission?
x Delirium:CategoricalYES/No
x Numberoffalls:CategoricalLessthan2,
morethan2
 Chisquareforindependence
Didthepatientswithdeliriumhavemore
fallsduringadmission?
x Delirium:CategoricalYES/No
x Numberoffallsduringadmission
Patientswithdeliriummorelikelytohavea
fallduringadmission.
Description:Frequenciesoffalls
duringadmission
Werepatientswithdeliriummorelikelyto
developapressureinjuryduringadmission?
x Delirium:CategoricalYES/No
x Numberofpressureinjuriesduring
admission
Patientswithdeliriummorelikelytodevelop
apressureinjuryduringadmission.
Description:Frequenciesof
pressureinjuriesduring
admission
Werepatientswithdeliriummorelikelyto
haveachangeinfunctionalstatus?
x Delirium:CategoricalYES/No
x Changeinfunctionalstatus:categorical
YES/NO
Patientswithdeliriumweremorelikelyto
haveachangeintheirfunctionalstatus
Chisquareforindependence
Werepatientswithdeliriummorelikelyto
haveachangeincontinencestatus?
x Delirium:CategoricalYES/No
x Changeincontinencestatus:categorical
YES/NO
Patientswithdeliriumweremorelikelyto
haveachangeintheircontinencestatus
Chisquareforindependence


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Werepatientsthatdevelopeddelirium
morelikelytohaveametcallduring
admission?
x Delirium:CategoricalYES/No
x Metcallduringadmission:categorical
YES/NO
Patientswithdeliriumweremorelikelyto
haveametcallduringadmission
Chisquareforindependence
WastheLengthofstayforpatientsthat
developeddeliriumlongerthanthosethat
didnot?
x Lengthofstay(days)Continuous
x Deliriumdiagnosis–categorical:yesor
no
Patientswithdeliriummorelikelytohave
longerlengthofstay
IndependentsamplestͲtests
Werepatientswithdeliriummorelikelyto
passawayduringadmission?
x Delirium:CategoricalYES/No
x Passedawayduringadmission:
CategoricalYes/No
Patientswithdeliriumweremorelikelyto
passawayduringadmission
Chisquareforindependence
Werepatientswithdeliriummorelikelyto
passawaysinceadmission?
x Delirium:CategoricalYES/N
x Passedawaysinceadmission:Categorical
Yes/No
Patientswithdeliriummorelikelytohave
passedawaysinceadmission
Chisquareforindependence
Werepatientswithdeliriummorelikelyto
bedischargedtocarefacility?
x Delirium:categoricalYES/No
x Dischargedtoacarefacility:Categorical
Yes/No
Patientswithdeliriummorelikelytobe
dischargedtoacarefacility
Chisquareforindependence


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Appendix6–CaseͲcontrolstudyaudittool

ClinicalRecordsAudittool
Dateofaudit _____/_____/_____ Initials__________
Dateofadmission _____/_____/_____ Day__________________
Admissionunit__________________________________________

A.Demographicdetails
A1.Primarydiagnosisonadmission(describe)

A2.NumberofCoͲmorbidities_________list
A3.Ageatadmission A4.GenderMFFF
A5.Usualplaceofresidenceonadmission
HomealoneF Homewithspouse/carerF
LowlevelresidentialcareF HighlevelresidentialcareF
B.DiagnosisandDetectionofDelirium
Clinical
Guideline
number
B1.Dateconfusion/increased
confusionfirstnoted
_____/_____/____
B2Datedeliriumfirstnoted
_____/_____/_____

B3.Waspersonadmittedwithadiagnosisofdelirium?
DocumentedininitialEDorunitassessmentnotes
YESFNOFunclearF
admittedwith‘confusion’or‘increasedconfusion’F

B4.Wasadiagnosisof‘delirium’everdocumented?
YESFNOF

B5.Wasamedicalcauseforthedeliriumeverdocumented?
YESFNOFunclearF

B8.Wasatoolusedtoassistinthediagnosisofdelirium?YESFNOFIfyes,
whattool_____________
1.6.1
B9.Whatwordswereusedtodescribedelirium?(pleaselist)


C.CognitiveImpairmentscreening 
C1.Wasacognitiveassessmenttestperformedonadmission?
YESFNOF
Ifyes,whattool_________
1.5.1
C2.Wasthescoreofthecognitiveassessmentdocumentedinhistory?
YESFNOFNAF

UR Number 


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Ifyes,whatwasthescore?
C3.Isthereanyevidencefromthemedicalrecordthatafamilymemberwas
consultedinregardtocognitivestatus?
YESFNOF

C4.Didthepatientexperienceasuddenchangeincognitivestatusduring
admission?
YESFNOF
Ifyes,wasacognitiveassessmentperformed?
YESFNOF
1.7
D.Riskfactorsfordelirium:assessmentandprediction 2.1
D1.Didthepatienthavedocumentationofanyofthefollowingriskfactorsfor
delirium?Tickrelevantfactors

Predisposingfactors Precipitatingfactors
PreͲexistingdementiaor
cognitiveimpairment F Abnormalserumsodium F
Depression F UseofanIDCduringadmission F
Visualimpairment F Useofphysicalrestraints F
Previousepisodeofdelirium F Severemedicalillness F
Hearingimpairment F Adding>3medicationsduringhospitalisation F
Functionalimpairment
(dependencein2ADLs) F Other: 
D2.Isthereevidenceofariskfactorassessmentofdeliriuminolderpersons?
YESFNOF
IfYes,describe_____________

2.4
E.PreventionofDelirium 3.1
E1.Isthereanyevidenceofthefollowingenvironmentalpreventionstrategies
beingincorporatedintothecareplan?
3.1
Provisionofasingleroom F
Provisionofclockandcalendar F
Avoidroomchanges F
Quietenvironment F
Encouragefamilyinvolvement F
E2.Isthereanyevidenceofthefollowingclinicalpracticepreventionstrategies
beingincorporatedintocare?
3.1
Encouragementoffoodandfluid
intake F
Regulationofbowelfunction F


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
Ensuringpatientswearhearingaids F
Encourageregularmobilisation F
Encourageindependence F
Medicationreview F
Painmanagement F
F.ManagementofDelirium 
F1.Isthereevidenceinthemedicalrecordsthattheunderlyingcauseof
deliriumwasinvestigatedandtreated?
4.2
Examination–isthereevidenceofthefollowing:
ObtainvitalsignsF Chest(Auscultation,cough)F
MentalstateexaminationF
(decreasedarousalor
attention)
AbdomenF
(palpationofbladderandbowel)
NeurologicalexaminationF Skin(signsofdehydration)F
Investigations–isthereevidencethefollowingwasundertaken?
UrinalysisorMSUF ChestxͲrayF
FullBloodExaminationF CardiacenzymesF
UreaandElectrolytesF ECGF
GlucoseF LiverfunctiontestsF
F2.IsthereevidenceoftheuseofnonͲpharmalogicalstrategiestomanage
deliriumsymptoms?
4.3
UseofasupportpersonoroneononenurseF
(whohasbeentrainedinhowtocareforpeoplewithdelirium)
AllowingfamilymemberstostaywithpatientF
ProvidingrelaxationstrategiestoassistwithsleepF
ModificationofenvironmenttominimiseriskofinjuryF
F.3Werepharmalogicalinterventionsusedtotreatdeliriumsymptoms?
YESFNOFgotoquestionG.1
4.3.2
F.4Whatmedicationwasprescribedforthemanagementofseverebehavioural
disturbances?

HaloperidolF
dose____freq_____
OlanzapineF
dose_______freq_______
RisperidoneF
dose___freq____
QuetiapineF
dose_______freq_______
DroperidolF
dose_______freq__
Othername_________F
dose_______freq_______
F.5Wastheindicationforitsusedocumented?YESFNOF 4.3.5
F.6.Wasthecommencementdoselow?
(0.25mghaloperidol;2.5mgolanzapine;0.25mgrisperidone)
YESFNOF



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F.8.Numberoftimesastatdoseofantipsychoticmedicationwasgivenand
when
4.3.5
 Date Timegiven  Date
Time
given
Haloperidol
 
Olanzapine
 
   
Risperidone
 
Quetiapine
 
   
Droperidol
  Other
name_________
 
   
F.9.Wasantipsychoticmedicationreviewedatanystageofadmission?YESF
NOF
4.3.5
F.10Ifthepatientwasseverelyagitatedweretheyreviewedbymedicalstaff
4hrly?YESFNOF
Ifthepatienthadlesssignificantagitationweretheyreviewedbymedicalstaff
8hrly?YESFNOF
G.Dischargeplanningandfollowup 
G.1Isthereevidencethatinformationwasprovidedtothepatientsandtheir
familiesregardingdelirium?
YESFNOF
4.4
G2.Wasfollowupcareincludingprofessionalmonitoringofdelirium
implementedondischarge?
YESFNOF

H.Medicationsonadmission
H1.Admittedonantipsychoticmedication? YESFDocumentdose,frequency,&
howlongpthasbeentaking(ifknown)
NOFÂgotoquestionC4
HaloperidolF
dose___freq___duration__________
OlanzapineF
dose__freq______duration________
RisperidoneF
dose_______freq_______duration______
QuetiapineF
dose_______freq_____duration_____
DroperidolF
dose_______freq____duration________ 
H2.Wereanyoftheantipsychoticmedicationstickedaboveceasedduringtheepisode
ofcare?
FYESCeasedwithoutadequatedocumentationofreason(doesnotinclude
intermittentadministrationofmedication)
FYESCeasedaspartofdocumentedmanagementplan 
FNOadministeredasperpreadmission

IfYESnotedatethisfirstoccurred_____/_____/_____


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H3.Wasdosage/frequencyoftheantipsychoticmedicationstickedabovealteredduring
theepisodeofcare?
FYESModifiedwithoutadequatedocumentationofreason(includesintermittent
administrationofmedication)
FYESModifiedaspartofdocumentedmanagementplan 
FNOadministeredasperpreadmission

IfYESnotedatethisfirstoccurred_____/_____/_____
H4.Admittedonbenzodiazepinemedication? 
YESFDocumentdose,frequency,&howlongpthasbeentaking(ifknown)
NOFÂgotoSectionF
DiazepamF
dose_______freq_____duration________
TemazepamF
dose_____freq_______duration_____
NitrazepamF
dose_______freq____duration___
OxazepamF
dose_______freq_____duration______
LorazepamF
dose_______freq_____duration_____
Other(pleaselist)F
__________________________
H5.Wasanyofthebenzodiazepinemedicationstickedaboveceasedduringtheepisode
ofcare?
FYESCeasedwithoutadequatedocumentationofreason(doesnotinclude
intermittentadministrationofmedication)
FYESCeasedaspartofdocumentedmanagementplan 
FNOadministeredasperpreadmission

IfYESnotedatethisfirstoccurred_____/_____/_____
H6.Wasdosage/frequencyofthebenzodiazepinemedicationstickedabovealtered
duringtheepisodeofcare?
FYESModifiedwithoutadequatedocumentationofreason(includesintermittent
administrationofmedication)
FYESModifiedaspartofdocumentedmanagementplan 
FNOadministeredasperpreadmission

IfYESnotedatethisfirstoccurred_____/_____/_____
H7.Prescriptionofbenzodiazepinemedicationsduringhospitalisation
H8Wereanybenzodiazepinemedicationsnewlyprescribedduringadmission?YESF
NOFÂgotoSectionG
H9Datefirstprescribed_____/_____/_____
H10.Benzodiazepinesnewlyprescribedduringadmission
DiazepamF TemazepamF
NitrazepamF OxazepamF
LorazepamF Other(pleaselist)F__________________________


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Otherdeliriummanagementissues
1.UseofspeciallingYESFNOF Numberofdays__________
2.UseofmechanicalrestraintYESFNOF 
Whichtypeofrestraint? 
Bedrail/cotsideF TableattachedtochairF
WristrestraintsF AnklerestraintsF
OtherFspecify_____________________ 
3.CodegreyYESFNOF Numberofcodegreyepisodes
4.Adverseevents
FallFNumber_______Harmfromfall?______ SkintearFNumber_______
PressureareaFNumber_______ OtherFspecify
5.Unitfromwhichpatientwasdischarged________________________________
Dischargedestination_______________________________________
Lengthofstay___________(days)


254


Appendix7ͲCaseͲcontrolstudyaudittooloniPadapplicationTap
Forms

Openinganewrecorddisplaysscreenasdisplayedbelow.Arrowsindicateadropdown
sectionthatwillopenwhenpressed.





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
Thisscreenappearswhenyouclickondemographicdetails.







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
EnteringinAgepromptsthenumberpadtoappear.








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
Thekeyboardwillappeariftypingisrequired.







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

Predeterminedanswersthatcanbechosenfromthissidemenuforsome
questions.






259











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
Examplesofquestionsforthesectionregardingthediagnosisanddetectionof
delirium.





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Appendix8–Ethicalapprovalletters

CaseͲcontrolstudyEthicsApproval



262






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DeakinUniversityethicsapproval



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SurveyEthicsapproval


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Appendix9–Deliriummanagementsurvey

Date: Positionofrespondent(egNUMorDON):
Organisation:

Hospitaldata
Howmanypatientsonaveragedoesyourhospitaltreatperyear?

Whatistheestimatednumberofpatientsthatdevelopadeliriumduringadmission?
(%peryear)

Deliriummanagement
Circle
IsthereahospitalpolicyforDeliriumManagementinyourfacility? Yes/No
Ifyourorganisationincludesmorethanonehealthservice,please
indicateifthispolicycoversalloftheincludedhealthservices/hospitals.
Yes/No
NA

AreyouawareoftheguidelinespublishedbytheDepartmentofHealth
andAgeinginrelationtodeliriummanagement“ClinicalPractice
GuidelinesfortheManagementofdeliriuminOlderpeople”orthe
“DeliriumCarePathways”?
http://www.health.gov.au/internet/main/publishing.nsf/Content/9E46460CFDAFBA03C
A25732B004C4331/$File/Delirium_CPGforMODIOP_web.pdf


Yes/No
WastheDeliriummanagementpolicydevelopedusingtheseguidelines? Yes/No
Ifyes,pleaseadvisehowtheseguidelineswereused:


Screeningandassessment
Isthereapolicyrecommendationforhowtoscreenanddiagnose
delirium?
Yes/No
IfYes,pleasedescribetheproceduresortoolsrecommendedfordeliriumscreeningor
diagnosis
Ifatoolisrecommended,howisthisdocumentedinthepatient’smedicalrecords?(for
exampleisthisdocumentedonaspecificform)


Cognitiveassessment
Isthereapolicyrecommendationregardingaformalcognitive
assessmentforalladultsoverageof65yearsadmittedtohospital?
Yes/No
Ifso,whattoolisusedtoassistwiththisscreening?



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Istrainingprovidedfortheuseofthesetools? Yes/No
Ifyes,pleasedescribethetraining:

Riskfactors
Doesthedeliriummanagementpolicyrecommendadeliriumrisk
assessmentinallolderpeopleadmittedtothehealthͲcaresetting?
Yes/No

Whattrainingisprovidedtostaffcaringforolderpatientstoincreasetheirknowledgeof
theriskfactorsofdelirium?


Pharmacologicalmanagement
Isthereahospitalpolicyforthepharmacologicalmanagementof
deliriumorthemanagementofaggressivebehaviourand/orsevere
agitation?
Yes/No

Whatmedicationsarerecommendedinthispolicyandwhatistherecommendeddose?
(tick)
Haloperidol Dose: RisperidoneDose:
Olanzipine Dose: Other(name)Dose:

Istherearecommendedguidelineforthefrequencyofmedicalreviewfor
aseverelyagitatedpatient?
Yes/No
Ifso,whatistherecommendedtimefrequency?

Whattrainingisprovidedtomedicalstaffregardingmedicationmanagementfor
severelyagitatedoraggressivepatientswithdelirium?


Haveyouexperiencedanybarriersinrelationtotheimplementationofprotocols
relatingtodeliriummanagement?Ifso,pleasedescribe.



Anyfurthercomments:

Thankyouforyourtime.


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Appendix10–EmailtoDirectorsofNursingandparticipants


TranscriptofemailtoDirectorofNursing


DearExecutive/DirectorofNursing,

MynameisEmilyCullandIamaPhDstudentintheSchoolofNursingand
MidwiferyatDeakinUniversity.ThePhDinvestigatestheincidenceofdeliriumin
acutecaresettings.PartofmyPhDprojectinvolvesconductingsurveysofhospitals
inMelbourneregardingthemanagementofpatientswithdeliriuminacute
hospitals.Morespecifically,thesurveywillbeusedtoexplorepoliciesthathave
beendevelopedbyhealthͲcareorganisationstomanagedeliriumandthe
recommendationsthatthepoliciesprovide.

Iamwritingtoseekyourapprovalfororganisationalconsenttoparticipateinthe
surveyandtonominateapotentialrespondent;someonewhoyouthinkwouldbe
suitabletoparticipateinthesurvey.Iamseekingaparticipantwhohasagood
understandingofpoliciesusedintheorganisationfordeliriummanagementand
thecontentofthesepolicies.Thesurveyshouldtakearound10minutesto
complete.Participant’sinformationwillbeincludedwiththesurveybutidentifiable
informationwithrespecttotherespondentandtheorganisationwillnotbemade
availableinthereportingoftheresults.AttachedtothisemailisacopyofthePlain
LanguageStatementandthesurveyinstrumentthatyoucanforwardtothe
potentialparticipant.Pleaseinformtheparticipantthattheyareinvitedtoemail
theresearchertoregisterinterestincompletingthesurveyandtoalsoarrangea
suitabletimeforthesurveytobecompletedoverthephone.Alternativelyplease
sendmetheemailaddressofthepotentialparticipantsothatImaycontactthem
toinvitethemtoparticipate.

TheethicalaspectsofthisresearchprojecthavebeenapprovedbyaHuman
ResearchEthicsCommitteeatDeakinUniversity.

Ifyourequirefurtherinformationpleasesendmeanemail.

Thankyouforyourtime
EmilyCull
PhDCandidate
DeakinUniversity
ejcull@deakin.edu.au
0392446958


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Transcriptofemailtoparticipant

DearParticipant

MynameisEmilyandIamaPhDstudentatDeakinUniversity.Formyproject,Iam
examiningdeliriummanagementinacutehospitals,morespecificallyexaminingat
policiesthathavebeendevelopedbyhealthͲcareorganisations,tomanagedelirium
andtherecommendationsthatthepoliciesprovide.Becauseyouhavebeen
suggestedasarepresentativeoftheorganisationIaminvitingyoutoparticipatein
thisresearchstudybycompletingtheattachedsurvey.

Thefollowingquestionnairewillrequireapproximately10minutestocomplete.
Thereisnocompensationforrespondingnoristhereanyknownrisk.Inorderto
ensurethatallinformationwillremainconfidential,pleasedonotincludeyour
name.CopiesoftheprojectwillbeprovidedtomyDeakinUniversitysupervisor.If
youchoosetoparticipateinthisproject,pleaseanswerallquestionsashonestlyas
possibleandreturnthecompletedquestionnairespromptlybyemail.

Participationisstrictlyvoluntaryandyoumayrefusetoparticipateatanytime.
Thankyoufortakingthetimetoassistmeinmyeducationalendeavours.Thedata
collectedwillprovideusefulinformationregardingthemanagementofdeliriumin
acutehospitals.Ifyouwouldlikeasummarycopyofthisstudypleaseemailme
withaRequestforInformation.Completionandreturnofthequestionnairewill
indicateyourwillingnesstoparticipateinthisstudy.Ifyourequireadditional
informationorhavequestions,pleasecontactmeatthenumberlistedbelow.

Ifyouarenotsatisfiedwiththemannerinwhichthisstudyisbeingconducted,you
mayreportanycomplaintstotheDeakinUniversityHumanResearchEthicsoffice
(researchͲethics@deakin.edu.au)

KindRegards

EmilyCull
PhDCandidate
SchoolofNursingandMidwifery
DeakinUniversity
ejcull@deakin.edu.au
0401342043

ProfessorAlisonHutchinson
SchoolofNursingandMidwifery
DeakinUniversity



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Appendix11ͲPlainlanguagestatements
DirectorofNursing
DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT  
Plain Language Statement
Date:
Full Project Title: Incident delirium in acute medical patients  
Principal Researcher: Alison Hutchinson 
Student Researcher: Emily Cull 
Associate Researcher(s): Nikki Philips 
Dear Director of Nursing,  
This letter is to invite you to participate in a research project, which examines the policies 
and procedures used in health-care organisations for patients with delirium. This will help to 
provide information regarding how delirium is managed in hospitals and the process of care 
that is recommended for these patients. The project is being undertaken as part of a PhD 
degree.
You have been selected as a potential respondent at this organisation. We are seeking a 
respondent who has a good understanding of policies used in the organisation and the 
content of these policies. Whether you agree to take part in the project is completely up to 
you. If you are not able to participate in the study we ask you to forward the attached plain 
language statement to a person who think would be suitable.  
This study will involve completing a questionnaire regarding policies and procedures for 
delirium management. The questionnaire is anonymous and will only require stating the 
respondent’s position in the organisation. It should take around 5 – 10 minutes of your time 
to complete. Surveys are being sent to all public and private hospitals in Melbourne for 
potential participation. If you agree to participate, please return your questionnaire by [date]. 
Implied consent is obtained via the completion of the survey. Surveys can be returned by 
email (from a generic and non-identifiable email address), by post, or respondents can 
arrange to have the survey completed over the phone.  
Participants are invited to contact the researchers should they wish to obtain a summary of 
the results.  


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The ethical aspects of this research project have been approved by a human ethics panel at 
Deakin University. If you have any complaints about any aspect of the project, the way it is 
being conducted or any questions about your rights as a research participant, then you may 
contact:  
The Manager, Office of Research Integrity, Level 1, Building EA, Deakin University, Elgar 
Road, Burwood Victoria 3125, Telephone: 9251 7129, Facsimile: 9244 6581; research-
ethics@deakin.edu.au.  
Please quote project number  
If you require further information, wish to withdraw your participation or if you have any 
problems concerning this project, you can contact the research supervisor.  
Thank you for your time. 

























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Participant/potentialrespondent


DEAKIN UNIVERSITY 
PLAIN LANGUAGE STATEMENT  
Plain Language Statement
Date:
Full Project Title: Incident delirium in acute medical patients  
Principal Researcher: Alison Hutchinson 
Student Researcher: Emily Cull 
Associate Researcher(s): Nikki Philips 
Dear potential respondent,  
This letter is to invite you to participate in a research project which examines the policies and 
procedures used in health-care organisations for patients with delirium. This will help to 
provide information regarding how delirium is managed in hospitals and the process of care 
that is recommended for these patients. The project is being undertaken as part of a PhD 
degree.
You have been identified as a potential respondent at this organisation by the director of 
nursing and is someone who has a good understanding of delirium management policies 
used by the organisation and the content of these policies. Whether you agree to take part in 
the project is completely up to you.  
This study will involve completing a questionnaire regarding policies and procedures for 
delirium management. The questionnaire is anonymous and will only require stating your 
position in the organisation (e.g NUM). It should take around 5 – 10 minutes of your time to 
complete. Surveys are being sent to all public and private hospitals in Melbourne for 
potential participation. If you agree to participate, please return your questionnaire by [date]. 
Implied consent is obtained via the completion of the survey. You may return the survey by 
email (from a generic and non-identifiable email address), by post, or you can arrange to 
have the survey completed over the phone.  
Participants are invited to contact the researchers should they wish to obtain a summary of 
the results.  
The ethical aspects of this research project have been approved by a human ethics panel at 
Deakin University. If you have any complaints about any aspect of the project, the way it is 
being conducted or any questions about your rights as a research participant, then you may 
contact:  


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The Manager, Office of Research Integrity, Level 1, Building EA, Deakin University, Elgar 
Road, Burwood Victoria 3125, Telephone: 9251 7129, Facsimile: 9244 6581; research-
ethics@deakin.edu.au.   Please quote project number  
If you require further information, wish to withdraw your participation or if you have any 
problems concerning this project, you can contact the research supervisor.  
Thank you for your time. 
Emily Cull 
PhD Candidate  
Deakin University 
ejcull@deakin.edu.au
03 9244 6958 
























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Plainlanguagestatement




DEAKINUNIVERSITY,THEALFRED&EASTERNHEALTH
PLAINLANGUAGESTATEMENT

Date:19thFebruary2014
FullProjectTitle:Incidentdeliriumintheacutegeneralmedicalsetting
PrincipalResearcher:ProfAlisonHutchinson
StudentResearcher:MsEmilyCull
AssociateResearcher(s):DrNikkiPhilips

Dearpotentialparticipant,

Thisletterinvitesyoutoparticipateinaresearchproject,whichexaminesthepoliciesand
proceduresusedinhealthͲcareorganisationsforpatientswithdelirium.Youhavebeen
specificallynominatedasapotentialparticipantbytheExecutive/DirectorofNursingin
yourhospital.Thisresearchwillhelptoprovideinformationregardinghowdeliriumis
managedinhospitalsandtheprocessofcarethatisrecommendedforthesepatients.The
projectisbeingundertakenaspartofaPhDdegree.Whetheryouagreetotakepartinthe
projectiscompletelyuptoyou;theExecutive/DirectorofNursingwillnotbeinformedof
yourinvolvement.Ifyoudecidetotakepartandlaterchangeyourmind,youarefreeto
withdrawfromtheprojectatanystage.TheDONwillnotbemadeawareofyourdecision
toparticipate.

Thisstudyinvolvesparticipatinginasurveyregardingpoliciesandproceduresfordelirium
management.Itwillbeconductedviatelephonewiththeresearcher,takingapproximately
10minutes.Acopyofthesurveyisattachedforyourinformation.Therearenocosts
associatedwithparticipatinginthisresearchproject,norwillyoubepaid.Thereareno
directbenefitsforyouinparticipatingintheresearch.However,ifyouchooseto
participate,youwillprovideimportantinformationabouthowpatientswithdeliriumare
managedinhealthͲcareorganisations.

Ifyouarewillingtoparticipateinthestudypleasesendanemailtotheresearcherto
arrangeasuitabletimeforyoutoundertakethesurveyviatelephone.Yourconsentwillbe
obtainedverballyatthebeginningofthetelephoneinterviewandwillberecordedusingan
audiorecordingdevice.Byverballyconsentingtoparticipateintheresearch,youare
consentingtotheresearchteamcollectinginformationfromyouinregardstodelirium
policiesandprocedures.Nopersonalinformationwillbecollectedfromyouandyourname
HealthͲcareorganization
logo


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willnotbekeptwiththesurveyresponse.Specificorganisationalinformationwillnotbe
identifiableinthereportingoftheresults.

Youmayinformtheresearchersifwishtoobtainasummaryoftheresultsattheconclusion
oftheresearch.Itisanticipatedthattheresultsofthisresearchprojectwillbepublished
and/orpresentedinavarietyofforums.Inanypublicationand/orpresentation,
informationwillbeprovidedinsuchawaythatyoucannotbeidentified.Thestudyfindings
willalsobepresentedintheformofathesis.

TheethicalaspectsofthisresearchprojecthavebeenapprovedbyaHumanResearch
EthicsCommitteeatEasternHealth,AlfredHealthandDeakinUniversity.Thisprojectwill
becarriedoutaccordingtotheNationalStatementonEthicalConductinHumanResearch
(2007).Thisstatementhasbeendevelopedtoprotecttheinterestsofpeoplewhoagreeto
participateinhumanresearchstudies.Ifyouhaveanycomplaintsaboutanyaspectofthe
project,thewayitisbeingconductedoranyquestionsaboutyourrightsasaresearch
participant,thenyoumaycontact:

EasternHealth
Chairperson
EasternHealthHumanResearchandEthicsCommittee
Email:ethics@easternhealth.org.au.
PleasequoteprojectnumberLR05Ͳ1314

DeakinUniversity
TheManager,OfficeofResearchIntegrity,Level1,BuildingEA,DeakinUniversity,Elgar
Road,BurwoodVictoria3125
researchͲethics@deakin.edu.au.
Pleasequoteprojectnumber2013Ͳ201

AlfredHealth
MsEmilyBingle,
Ethics&ResearchGovernanceOffice

Ifyourequirefurtherinformation,wishtowithdrawyourparticipationorifyouhaveanyproblems
concerningthisproject,youcancontacttheresearchsupervisor.

Thankyouforyourtime.

EmilyCull
PhDCandidate
DeakinUniversity
ejcull@deakin.edu.au


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Appendix12–Reasonsforstudyexclusionfromsystematicreview
 ExcludedStudiesͲCitation ReasonforExclusion
1 Adamis,D.,etal.,CytokinesandIGFͲIindelirious
andnonͲdeliriousacutelyilloldermedicalinpatients.
AgeAndAgeing,2009.38(3):p.326Ͳ32;discussion
251
Presenceofdeliriumnotassessedon
admission.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
2 Brauer,C.,etal.,Thecauseofdeliriuminpatients
withhipfracture.ArchivesOfInternalMedicine,
2000.160(12):p.1856Ͳ1860.
Patientshadasurgicalintervention
(possibleconfoundingriskfactorfor
medicalinducedincidentdelirium)
3 Caeiro,L.,etal.,Deliriuminthefirstdaysofacute
stroke.JournalOfNeurology,2004.251(2):p.171Ͳ
178.
Presenceofdeliriumnotassessedon
admission.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
4 Caeiro,L.,etal.,Deliriuminacutestroke:a
preliminarystudyoftheroleofanticholinergic
medications.EuropeanJournalOfNeurology:The
OfficialJournalOfTheEuropeanFederationOf
NeurologicalSocieties,2004.11(10):p.699Ͳ704.
Presenceofdeliriumnotassessedon
admission.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
5 Crawley,E.J.andJ.Miller,Acuteconfusionamong
hospitalizedeldersinaruralhospital.Medsurg
Nursing:OfficialJournalOfTheAcademyOf
MedicalͲSurgicalNurses,1998.7(4):p.199Ͳ206.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
Poorreportingofdeliriumpatient
characteristics.
6 Dahl,M.H.,O.M.Rønning,andB.Thommessen,
Deliriuminacutestroke—Prevalenceandrisk
factors.ActaNeurologicaScandinavica,2010.
122(Suppl190):p.39Ͳ43.
Presenceofdeliriumnotassessedon
admission.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
7 deRooij,S.E.,etal.,Cytokinesandacutephase
responseindelirium.JournalOfPsychosomatic
Research,2007.62(5):p.521Ͳ525.
Presenceofdeliriumnotassessedon
admission.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
8 Edlund,A.,etal.,Deliriuminolderpatientsadmitted
togeneralinternalmedicine.JournalOfGeriatric
PsychiatryAndNeurology,2006.19(2):p.83Ͳ90.
Assessingprevalentdelirium
(deliriumpresentonadmissionto
hospital)
9 Elie,M.,etal.,Deliriumriskfactorsinelderly
hospitalizedpatients.JournalOfGeneralInternal
Medicine,1998.13(3):p.204Ͳ212.
Systematicreview
Includedsurgical,medicaland
psychiatricpatients
10 Feldman,J.,etal.,Deliriuminanacutegeriatricunit:
clinicalaspects.ArchivesofGerontologyand
Geriatrics,1999.28(1):p.37Ͳ44.
Presenceofdeliriumnotassessedon
admission.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.


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 ExcludedStudiesͲCitation ReasonforExclusion
11 Ferreyra,A.,G.Belletti,andM.Yorio,[Acute
confusionalstateinhospitalizedpatients].Medicina,
2004.64(5):p.385Ͳ389.
IncludedsurgicalandICUpatients
12 Flowers,S.R.,PredisposingFactorsofDeliriumin
PatientsonaGeneralMedicalNephrologyUnit,
2012,UniversityofNevada,Reno:UnitedStates–
Nevada
Assessingprevalentdelirium.
13 Formiga,F.,etal.,Predisposingfactorsofdeliriumin
hipfracturedpatientsolderthan84years.Factores
favorecedoresdelaaparicióndecuadroconfusional
agudoenpacientesmayoresde84añoscon
fracturadefémur,2005.124(14):p.535Ͳ537.
Patientsadmittedtosurgicalunit
postsurgery
14 Givens,J.L.,R.N.Jones,andS.K.Inouye,Theoverlap
syndromeofdepressionanddeliriuminolder
hospitalizedpatients.JournalOfTheAmerican
GeriatricsSociety,2009.57(8):p.1347Ͳ1353.
Secondaryanalysisofpriorstudy.
Outcomemeasurenotdeliriumrisk
factorsbutmeasuringoutcomesof
overlapbetweendeliriumand
depression
15 Grover,S.,etal.,Prevalenceandclinicalprofileof
delirium:astudyfromatertiaryͲcarehospitalin
northIndia.GeneralHospitalPsychiatry,2009.
31(1):p.25Ͳ29.
Patientsadmittedtopsychiatryunits.
Includedmedicalandsurgical
patients,nodifferentiationbetween
patientsinreportingofresults.
16 Han,L.,etal.,Useofmedicationswith
anticholinergiceffectpredictsclinicalseverityof
deliriumsymptomsinoldermedicalinpatients.
ArchivesOfInternalMedicine,2001.161(8):p.
1099Ͳ1105.
Assessingprevalentdelirium.
Poordifferentiationofincidentand
prevalentdeliriuminreportingof
results.
17 Henon,H.,etal.,Confusionalstateinstroke:
Relationtopreexistingdementia,patient
characteristics,andoutcome.Stroke,1999.30(4):p.
773Ͳ779.
Unabletodetermine
presence/absenceofdeliriumon
admission.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
18 Holden,J.,S.Jayathissa,andG.Young,Delirium
amongelderlygeneralmedicalpatientsinaNew
Zealandhospital.InternalMedicineJournal,2008.
38(8):p.629Ͳ634.
Includedpatientsadmittedto
rehabilitationward
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
19 Inouye,S.K.,Predisposingandprecipitatingfactors
fordeliriuminhospitalizedolderpatients.Dementia
AndGeriatricCognitiveDisorders,1999.10(5):p.
393Ͳ400.
Summaryarticle.Resultstobeused
fromoriginalpublication
20 Iseli,R.K.,etal.,Deliriuminelderlygeneralmedical
inpatients:aprospectivestudy.InternalMedicine
Journal,2007.37(12):p.806Ͳ811.
Assessingonlyprevalentdelirium.No
analysiscarriedoutforincidentrisk
factors,onlythoseforprevalent
delirium.
21 Khurana,P.S.,P.S.V.N.Sharma,andA.Avasthi,Risk
factorsindeliriousgeriatricgeneralmedical
Unabletodetermine
presence/absenceofdeliriumon
admission.


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 ExcludedStudiesͲCitation ReasonforExclusion
inpatients.IndianJournalOfPsychiatry,2002.44(3):
p.266Ͳ272.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
22 Korevaar,J.C.,B.C.vanMunster,andS.E.deRooij,
Riskfactorsfordeliriuminacutelyadmittedelderly
patients:aprospectivecohortstudy.BMCGeriatrics,
2005.5:p.6Ͳ6.
Unabletodetermine
presence/absenceofdeliriumon
admission.Assessedat48hoursafter
admission.
23 Lin,R.Y.,L.C.Heacock,andJ.F.Fogel,DrugͲInduced,
DementiaͲAssociatedandNonͲDementia,NonͲDrug
DeliriumHospitalizationsintheUnitedStates,1998Ͳ
2005.Drugs&Aging,2010.27(1):p.51Ͳ61.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
Poorspecificationofhospitalsetting
patientsadmittedto.
24 Lindsay,C.A.,etal.,Medicationsassociatedwith
deliriuminhospitalizedsubjects.Pharmacotherapy,
2011.31(10):p.432e.
Conferenceabstract.Nofulltext
articleavailable.
25 Ljubisavljevic,V.andB.Kelly,Riskfactorsfor
developmentofdeliriumamongoncologypatients.
GeneralHospitalPsychiatry,2003.25(5):p.345Ͳ352.
Unabletodetermine
presence/absenceofdeliriumon
admission.

26 Margiotta,A.,etal.,Clinicalcharacteristicsandrisk
factorsofdeliriumindementedandnotdemented
elderlymedicalinpatients.TheJournalOfNutrition,
Health&Aging,2006.10(6):p.535Ͳ539.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
27 Martin,N.J.,Theimpactofenvironmentalfactorson
thedevelopmentofdelirium,1997,Universityof
Waterloo(Canada):Canada.p.236p.
Includedsurgicalpatients
Resultsnotdifferentiatedinto
medicalorsurgicalriskfactoranalysis
28 McCusker,J.,etal.,Environmentalriskfactorsfor
deliriuminhospitalizedolderpeople.JournalOfThe
AmericanGeriatricsSociety,2001.49(10):p.1327Ͳ
1334.
Unabletodetermine
presence/absenceofdeliriumon
admission.
Examiningenvironmentalrisksin
relationtodeliriumseveritynot
presenceofdelirium
29 McManus,J.,etal.,Thecourseofdeliriuminacute
stroke.AgeandAgeing,2009.38(4):p.385Ͳ389.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
Unabletodetermine
presence/absenceofdeliriumon
admission.
30 Mussi,C.,etal.,ImportanceofSerum
AnticholinergicActivityintheAssessmentofElderly
PatientswithDelirium.JournalofGeriatric
PsychiatryandNeurology,1999.12(2):p.82Ͳ86.
Nomeasureofincidentdelirium.
Onlymeasureddeliriumprevalence
31 Nastri,L.,etal.,Delirium:Incidenceandriskfactors
inagroupofhospitalizedoldinpatients.Rivistadi
Psichiatria,2007.42(4):p.255Ͳ262.
Includedsurgicalpatients.No
differentiationbetween
medical/surgicalpatientsinreporting
ofresults.Unabletodetermine
medicalonlyriskfactors.


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 ExcludedStudiesͲCitation ReasonforExclusion
32 Oldenbeuving,A.W.,etal.,Deliriumintheacute
phaseafterstroke:incidence,riskfactors,and
outcome.Neurology,2011.76(11):p.993Ͳ999.
Unabletodetermine
presence/absenceofdeliriumon
admission.
33 Rigney,T.,Allostaticloadanddeliriuminthe
hospitalizedolderadult.NursingResearch,2010.
59(5):p.322Ͳ330.
IncludedpatientsadmittedtoICU
34 Robinson,S.andC.Vollmer,Undermedicationfor
painandprecipitationofdelirium.Medsurgnursing:
officialjournaloftheAcademyofMedicalͲSurgical
Nurses,2010.19(2):p.79Ͳ83;quiz84.
Includedmedicalandsurgical
patients.Nodifferentiationbetween
medical/surgicalpatientsinreporting
ofresults.Unabletodetermine
medicalonlyriskfactors.
35 Srinonprasert,V.,etal.,Riskfactorsfordeveloping
deliriuminolderpatientsadmittedtogeneral
medicalwards.JournalOfTheMedicalAssociation
OfThailand=ChotmaihetThangphaet,2011.94
Suppl1:p.S99ͲS104.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.

36 Takeuchi,T.,etal.,Deliriumininpatientswith
respiratorydiseases.PsychiatryAndClinical
Neurosciences,2005.59(3):p.253Ͳ258.
IncludedpatientsadmittedtoICU
37 vanMinister,B.C.,etal.,SerumS100Binelderly
patientswithandwithoutdelirium.International
JournalOfGeriatricPsychiatry,2010.25(3):p.234Ͳ
239.
Unabletodetermine
presence/absenceofdeliriumon
admission.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
38 vanMunster,B.C.,etal.,Polymorphismsinthe
catecholͲoͲmethyltransferasegeneanddeliriumin
theelderly.DementiaAndGeriatricCognitive
Disorders,2011.31(5):p.358Ͳ362.
Includedmedicalandsurgical
patients.Nodifferentiationbetween
medical/surgicalpatientsinreporting
ofresults.Unabletodetermine
medicalonlyriskfactors.
39 vanMunster,B.C.,etal.,Geneticpolymorphismsin
theDRD2,DRD3,andSLC6A3geneinelderly
patientswithdelirium.AmericanJournalOfMedical
Genetics.PartB,NeuropsychiatricGenetics:The
OfficialPublicationOfTheInternationalSocietyOf
PsychiatricGenetics,2010.153B(1):p.38Ͳ45
Includedmedicalandsurgical
patients.Nodifferentiationbetween
medical/surgicalpatientsinreporting
ofresults.Unabletodetermine
medicalonlyriskfactors.
40 vanMunster,B.C.,A.H.Zwinderman,andS.E.de
Rooij,GeneticvariationsintheinterleukinͲ6and
interleukinͲ8genesandtheinterleukinͲ6receptor
geneindelirium.RejuvenationResearch,2011.
14(4):p.425Ͳ428.
Includedmedicalandsurgical
patients.Nodifferentiationbetween
medical/surgicalpatientsinreporting
ofresults.Unabletodetermine
medicalonlyriskfactors.
41 VillalpandoͲBerumen,J.M.,etal.,Incidenceof
Delirium,RiskFactors,andLongͲTermSurvivalof
ElderlyPatientsHospitalizedinaMedicalSpecialty
TeachingHospitalinMexicoCity.International
Psychogeriatrics,2003.15(4):p.325Ͳ336.
Unabletodetermine
presence/absenceofdeliriumon
admission.
Includedmedicalandsurgical
patients.Nodifferentiationbetween
medical/surgicalpatientsinreporting
ofresults.Unabletodetermine
medicalonlyriskfactors.


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 ExcludedStudiesͲCitation ReasonforExclusion
42 Vollmer,C.M.,etal.,Incidence,prevalence,and
underͲrecognitionofdeliriuminurologypatients.
UrologicNursing,2010.30(4):p.235.
Nodifferentiationofincidentand
prevalentdeliriuminreportingof
results.
43 Weinrebe,W.,etal.,Lowmusclemassofthethighis
significantlycorrelatedwithdeliriumandworse
functionaloutcomeinoldermedicalpatients[2].
JournalOfTheAmericanGeriatricsSociety,2002.
50(7):p.1310Ͳ1311.
Unabletodetermine
presence/absenceofdeliriumon
admission.Unabletodetermineif
deliriumdevelopedduring
hospitalisation
44 Yang,F.M.,etal.,Participationinactivityandriskfor
incidentdelirium.JournalOfTheAmerican
GeriatricsSociety,2008.56(8):p.1479Ͳ1484.
Unabletodetermine
presence/absenceofdeliriumon
admission.Unabletodetermineif
deliriumdevelopedduring
hospitalisation
45 Formiga,F.,etal.,Acuteconfusionalsyndromein
elderlypatientshospitalizedduetomedical
condition.RevistaClínicaEspañola,2005.205(10):p.
484Ͳ488.
ArticlenotavailableinEnglish
46 Formiga,F.,etal.,Prevalenceofdeliriuminpatients
admittedbecauseofmedicalconditions.Medicina
Clínica,2007.129(15):p.571Ͳ573.
ArticlenotavailableinEnglish
47 Gotor,P.,J.I.GonzálezMontalvo,andT.Alarcón,
Factorsassociatedtotheappearanceofdeliriumin
geriatricpatientswithhipfractureFactores
asociadosalaaparicióndedeliriumenpacientes
geriátricosconfracturadecadera.Revista
MultidisciplinardeGerontologia,2004.14(3):p.
138Ͳ148.
ArticlenotavailableinEnglish
48 Regazzoni,C.J.,M.Aduriz,andM.Recondo,Delirium
developmentduringhospitalizationofelderly
patients.Sindromeconfusionalagudoenelanciano
internado,2000.60(3):p.335Ͳ338.
ArticlenotavailableinEnglish


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Appendix13–JoannaBriggsInstituteindividualstudycritical
appraisalresultsforincludedstudies

Alagiakrishnanetal.2009ͲGapsinpatientcarepracticestopreventhospitalͲacquireddelirium
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
Yes Investigatedallpatients>65
yearswhowereadmittedto
medicalunit.
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigated
onadmissiontohospital.
Althoughdifferentillnesses,
wereallacutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes Casesselectediftheyscored
positiveonCAM,allpatients
testedusingCAM
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
No Allpossibleriskfactorswere
identifiedandmeasuredfor
associationandalsomonitored
practicesthatmayincrease
deliriumrisk.However,no
documentationofpossible
confoundingfactors.
5 Areoutcomesassessedusingobjective
criteria?
Yes Allpossibleriskfactorsand
outcomeswereassessedusing
validtools.E.gKatzetalADL
scale,CAM,MiniCog
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewhowithdrew
describedandincludedintheanalysis?
Unclear 5patientsdied.Unclearifthese
resultswereincludedin
analysis.
8 Wereoutcomesmeasuredinareliableway? Yes Allpossibleriskfactorsand
outcomeswereassessedusing
validtools.E.gKatzetalADL
scale,CAM,MiniCog
9 Wasappropriatestatisticalanalysisused? Yes MannͲWhitneyUtest
continuousvariablesandFisher
exacttestforcategorical
variables
 Include? Yes 









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Campbelletal2011ͲAssociationbetweenprescribingofanticholinergicmedicationsand
incidentdelirium:acohortstudy
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
Yes Investigatedallpatients>65
yearswhowereadmittedto
generalmedicalward.
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigatedon
admissiontohospital.Although
differentillnesses,wereall
acutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes Casesselectediftheyscored
positiveonCAM,allpatients
testedusingCAMandSPMSQ
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
No Authorsstatethatconfounders
mayhavebeenintroducedand
affectedthefindingsbutdonot
identifyanyparticularfactorsas
confounders
5 Areoutcomesassessedusingobjective
criteria?
Yes Outcomeswereassessedusing
validtools
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewho
withdrewdescribedandincludedinthe
analysis?
No Noreporteddocumentationof
patientswhowithdrew.
8 Wereoutcomesmeasuredinareliable
way?
Yes DeliriumassessedusingCAM.
CognitionusingtheSPMSQ.
IllnessassessedusingCCI
9 Wasappropriatestatisticalanalysisused? Yes Fisherexacttestandanalysisof
varianceusedtocomparedata.
 Include? Yes 





















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
Francoetal.2010ͲRelationshipbetweencognitivestatusatadmissionandincidentdeliriumin
oldermedicalpatients
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
Yes Allpatients>60yearsadmitted
tohospitalinmedicalwardwere
abletobeevaluated
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigatedon
admissiontohospital.Although
differentillnesses,wereall
acutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes Standardisedtoolswereusedto
selectcases.CAMandDRSͲR98
wereusedtotestfordelirium
cases.
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
No Allpossibleriskfactorswere
identifiedandmeasuredfor
association.However,no
documentationofpossible
confoundingfactors.
5 Areoutcomesassessedusingobjective
criteria?
Yes Outcomeswereassessedusing
validtools
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewhowithdrew
describedandincludedintheanalysis?
No Noreporteddocumentationof
patientswhowithdrew.
8 Wereoutcomesmeasuredinareliableway? Yes Alloutcomesweremeasured
usingvalidtoolssuchasMMSE,
CAMandDRSͲR98
9 Wasappropriatestatisticalanalysisused? Yes MannͲWhitneytest.Ttestsand
chiͲsquaresusedtoevaluate
differences.
 Include? Yes 



















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Inouye&Charpentier1996ͲPrecipitatingfactorsfordeliriuminhospitalizedelderlypersons:
Predictivemodelandinterrelationshipwithbaselinevulnerability
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
Yes Allpatients>70yearsadmitted
tohospitalingeneralmedical
wardwereabletobeevaluated
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigatedon
admissiontohospital.Although
differentillnesses,wereall
acutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes Standardisedtoolswereusedto
selectcasesthatwerepositive
fordelirium(CAM).Researchers
wereblindedtotheresearch
question.
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
Yes Allpossibleriskfactorsand
outcomeswereassessedusing
validtools.Deliriumonly
assessedeveryseconddaybut
wassupplementedwith
interviewswithnursingstaff.
However,nodocumentationof
possibleconfoundingfactors.
5 Areoutcomesassessedusingobjective
criteria?
Yes Alloutcomesweremeasured
usingvalidtools
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewhowithdrew
describedandincludedintheanalysis?
No Noreporteddocumentationof
patientswhowithdrew.
8 Wereoutcomesmeasuredinareliableway? Yes Alloutcomesweremeasured
usingvalidtoolsincluding
APACHE,MMSE,CAM.
9 Wasappropriatestatisticalanalysisused? Yes Ttestforcontinuousvariables
orx²statisticsforcategorical
variables
 Include? Yes 















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Jonesetal.2006ͲDoesEducationalAttainmentContributetoRiskforDelirium?APotential
RoleforCognitiveReserve
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
Yes Evaluatedresultsof2studies
thatinvestigatedallpatients>70
yearsadmittedtohospitalin
generalmedicalward.
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigatedon
admissiontohospital.Although
differentillnesses,wereall
acutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes Standardisedtoolswereusedto
selectcasesthatwerepositive
fordelirium(CAM).
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
No Attemptedtoidentifyall
possibleriskfactorsand
outcomeswereassessedusing
patientdataandvalidtoolsfor
measurement.Controlledfor
variablesknowntoberisk
factors,butdidnotstatehow.
5 Areoutcomesassessedusingobjective
criteria?
Yes Alloutcomesweremeasured
usingvalidtools
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewhowithdrew
describedandincludedintheanalysis?
No Noreporteddocumentationof
patientswhowithdrew.
8 Wereoutcomesmeasuredinareliableway? Yes Alloutcomesweremeasured
usingvalidtoolsincludingCAM,
APACHE,MMSEandBlessed
Dementiaratingscale(BDRS).
9 Wasappropriatestatisticalanalysisused? Yes Logisticregressioncontrolling
forknownriskfactors.
 Include? Yes 

















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
McAvayetal.2007ͲDepressivesymptomsandtheriskofincidentdeliriuminolderhospitalized
adults
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
Yes Secondaryanalysisofresultsof
1studythatinvestigatedall
patients>70yearsadmittedto
hospitalingeneralmedical
ward.
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigatedon
admissiontohospital.Although
differentillnesses,wereall
acutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes Standardisedtoolswereusedto
selectcasesthatwerepositive
fordelirium(CAM).
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
Yes Toavoidconfoundingfactorof
depression,patientstakingantiͲ
depressantsonadmissionwere
excluded.Nootherconfounding
factorsidentified.
5 Areoutcomesassessedusingobjective
criteria?
Yes Alloutcomesweremeasured
usingvalidtools
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewhowithdrew
describedandincludedintheanalysis?
No Noreporteddocumentationof
patientswhowithdrew.
8 Wereoutcomesmeasuredinareliableway? Yes Alloutcomesweremeasured
usingvalidtoolsincludingCAM,
MMSE,GeriatricDepression
Scale(GDS)
9 Wasappropriatestatisticalanalysisused? Yes Coxproportionalhazards
regressionmodel.
 Include? Yes 


















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
O'Keeffe&Lavan1996ͲPredictingdeliriuminelderlypatients:developmentandvalidationofa
riskͲstratificationmodel
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
Yes Investigatedallpatients
admittedtohospitalinacute
caregeriatricward.
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigatedon
admissiontohospital.Although
differentillnesses,wereall
acutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes StandardisedtoolͲDelirium
AssessmentScale(DAS)was
usedtoselectcasesthatwere
positivefordelirium.
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
No Attemptedtoidentifyall
possibleriskfactorsand
outcomeswereassessedusing
patientdataandvalidtoolsfor
measurement.However,no
documentationofpossible
confoundingfactors.
5 Areoutcomesassessedusingobjective
criteria?
Yes Alloutcomesweremeasured
usingvalidtools
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewhowithdrew
describedandincludedintheanalysis?
No Noreporteddocumentationof
patientswhowithdrew.
8 Wereoutcomesmeasuredinareliableway? Yes Alloutcomesweremeasured
usingvalidtoolsincludingKatz
etalADLscale,GDS,BDRSand
MMSE
9 Wasappropriatestatisticalanalysisused? Yes Unadjustedoddsratios(OR)and
confidenceintervals(CI)were
calculatedforeachvariable.
 Include? Yes 














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
Wakefield2002ͲRiskforacuteconfusiononhospitaladmission
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
No Onlyinvestigatedmalepatients
>65yearsadmittedtoVA
hospitalingeneralmedicalunits
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigatedon
admissiontohospital.Although
differentillnesses,wereall
acutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes Standardisedtool–NEECHAM
confusionscalewasusedto
selectcasesthatwerepositive
fordelirium.
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
No Attemptedtoidentifyall
possibleriskfactorsand
outcomeswereassessedusing
patientdataandvalidtoolsfor
measurement.However,no
documentationofpossible
confoundingfactors.
5 Areoutcomesassessedusingobjective
criteria?
Yes Alloutcomesweremeasured
usingvalidtools
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewhowithdrew
describedandincludedintheanalysis?
No Noreporteddocumentationof
patientswhowithdrew.
8 Wereoutcomesmeasuredinareliableway? Yes Alloutcomesweremeasured
usingvalidtoolsincludingKatz
etalADLscale,GDSandMMSE
9 Wasappropriatestatisticalanalysisused? Yes TͲtestsfor2groupswith
unequalvariances.ORwere
calculatedandsignificancewas
determinedbyMantelͲHaenszel
chiͲsquareorFisher’sexacttest.
 Include? Yes 














288







Wilsonetal.2005ͲPlasmainsulingrowthfactorͲͲ1andincidentdeliriuminolderpeople
Criteria Judgement Comments/Description
1 Issamplerepresentativeofpatientsinthe
populationasawhole?
Yes Investigatedallpatients>75
yearsadmittedtohospitalin
generalmedicalunits
2 Arethepatientsatasimilarpointinthe
courseoftheircondition/illness?
Yes Allpatientswereinvestigatedon
admissiontohospital.Although
differentillnesses,wereall
acutelyillatthetime.
3 Hasbiasbeenminimisedinrelationto
selectionofcasesandofcontrols?
Yes Standardisedtool–CAMwas
usedtoselectcasesthatwere
positivefordelirium.
4 Areconfoundingfactorsidentifiedand
strategiestodealwiththemstated?
No Attemptedtoidentifyall
possibleriskfactorsand
outcomeswereassessedusing
patientdataandvalidtoolsfor
measurement.However,no
documentationofpossible
confoundingfactors.
5 Areoutcomesassessedusingobjective
criteria?
Yes Alloutcomesweremeasured
usingvalidtools
6 Wasfollowupcarriedoutoverasufficient
timeperiod?
NA Studyperiodwasconductedfor
onlytimespentinhospital.No
followupafterdischargewas
conducted
7 Weretheoutcomesofpeoplewhowithdrew
describedandincludedintheanalysis?
No Noreporteddocumentationof
patientswhowithdrew.
8 Wereoutcomesmeasuredinareliableway? Yes Alloutcomesweremeasured
usingvalidtoolsincludingKatz
etalADLscale,GDS,MMSEand
Informantquestionnairefor
cognitivedeclineintheelderly
(IQCODE)
9 Wasappropriatestatisticalanalysisused? Yes Univariateanalysisconductedto
examinerelationshipbetween
variabledataanddelirium
 Include? Yes 
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